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SEa-comne tugboat “Resolute” 
with all-welded hull of steel and 
wrought iron. 


(See Page 20) 
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UT yourself in the welder’s 


place. You expect him to turn 
out a perfect weld. Faulty welds 
hinder production, increase your 
labor costs. He’s skillful,experienced. 
But that’s not enough. You, the man 
who buys his materials, are the one 
person who can give his craftsman- 
ship full play. 

Because it is shop-tested during 
manufacture and re-tested before 
shipment, Premier Tested Welding 
Wire assures this maximum utiliza- 
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On this gas line project welds must be tight and stay tight. 
Premier Tested Welding Wire, pre-tested at the factory to insure 
deep penetration with no risk of failure, was selected for the job. 


tion of the welder’s skill. Every bun- 
dle is checked to make certain that 
you get welding wire that is free- 
flowing, deeply penetrating, free from 
impurities and excessive sputtering, 
uniform in quality. 

Write today for the Premier Weld- 
er’s Handbook—a condensed manual 
on welding practice full of helpful 
information on approved methods 
for electric and gas welding, along 
with suggestions for the selection of 
electrodes and welding rods. It tells 
STEEL & WIRE 
[Ws 
(eD 





UNITED STATES STi 


Welder’s Skili 







you of the many grades of P 
Tested Welding Wire on |! 
meet your demands. A post 


brings this new hand-book 


AMERCLAD 


Aci-pvest® 


WELDING CABLE 





Amerclad All-Rubber Welding Cat 
safe, non-kinking and highly flexible. Vianula 
in strict accordance with latest | PC! 
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s You could—but how much better it is done with 
an easily manipulated pencil. The Rego SX Feath- 
erweight Torch is just as easily manipulated as a 
pencil—because it is made of a new alloy one-third the 
weight of brass. Think of the increase in production 
output resulting from decrease in operator fatigue. 


The Rego SX torch is ideally adapted to such operations 
as automobile body work, light sheet metal welding, light 
brazing and silver soldering, aircraft welding, metal 
doors, windows and furniture, tank welding, aluminum 


welding, etc. INVESTIGATE — SEE IT — TRY IT! 
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DITORIAL 


x * * 


Interpreting Contract 
Clauses Relating to 
Qualification of 
Welders 


@ Federal Government specifications covering work in- 
volving welding are not clear as to the qualification tests 
that are required for testing welding operators. For sev- 
eral years such specifications have made mention of the 
American Bureau of Welding tests, and the specifications 
today still make reference to the Bureau. 


The Bureau’s name is connected with certain qualifica- 
tion tests, because under the date of September, 1931, the 
Bureau published a report of its Structural Steel Welding 
Committee, in which two sets of qualification tests were 
described, one of these being the test which the Committee 
itself used in qualifying welders in carrying out its inves- 
tigation, and the other being a recommended test based on 
the Committee’s experience. 


The former test comprises tensile tests of butt-welded 
specimens. However, during the progress of its investiga- 
tion, the Committee pointed out, it became evident that 
a fillet-welded specimen would be better suited to struc- 
tural work. Hence, the Committee, in Section 8 of its 
report, recommended a tension test employing only fillet 
welds and comprising a butt joint with butt straps, either 
end-fillet or side-fillet welds being optional. 


The Committee’s report was never officially endorsed by 
the Bureau and hence the Bureau has not gone on record 
as favoring any specific qualification tests. Hence, “recom- 
mended tests of the American Bureau of Welding” really 
do not exist, and to add further to the incongruity, the 
Bureau itself passed out of existence a year ago last spring. 


The interpretation of this clause, appearing in Govern- 
ment contracts, has been left quite largely to the inspectors’ 
offices in the various districts. Naturally, some confusion 
has arisen, even among the inspectors themselves, but finally 
they adopted the butt-weld tests used by the Structural 
Steel Welding Committee, and all contractors were re- 
quired to employ butt-welded specimens to qualify their 
operators. 


Again, in the last year or two these qualification tests 
have been changed on the part of Government inspectors, 
who are now requiring fillet-weld tests for qualification 
purposes, these tests being a slightly modified form of the 
end-fillet-weld test recommended by the Structural Steel 
Welding Committee. All of this may seem rather confusing. 


However, there is one way to simplify matters: Those 
who are interested in qualifying welders for Government 
work should consult Appendix 2 of the Code for Fusion 
Welding and Gas Cutting in Building Construction of the 
American Welding Society (Edition of 1934), wherein 
they will find, in detail, the fillet-weld tests now required 
by Government inspectors for qualifying welding opera- 
tors. These tests appear in no other report. 


For the benefit of all concerned, the Government should 
omit in its contracts any reference to the Bureau’s tests, and 
should include in detail the qualification tests that at present 
are being required. Only in this way can confusion be 
eliminated, 
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In the fabrication of tanks and vessels for high tem- tensile strength and ductility. The ability of thew 
peratures and heavy working pressures, flawless electrodes to deposit thoroughly sound weld metal ¢ 
welding and weld metal of highest quality are essen- unusually high amperages speeds work and kees 
tial. At the same time, speed and economy of pro- final welding costs at a minimum. 
duction must be taken into account. Investigate the proved advantages of Murex fle 
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The heavy, all-mineral Murex 
coating protects both arc and 
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F A person is interested in hobbies 
| and has a mechanical inclination, the 
purchase of a small oxyacetylene 

elding outfit will prove both interesting 
gud valuable. All manner of metal arti- 
les ean be fabricated or repaired with 
the welding torch. 






m The writer acquired such an outfit 
y feveral years ago, and one of the first 
roblems facing him was the need for a 
sand to hold a baby bath-tub. This was 
asily made up of %-in. pipe welded 





nto a frame, and 16-gauge steel for the 
Hat surfaces. With a eutting torch, 
h hole was cut into the top of the stand 


0 fit a standard baby bath-tub. Under 





these 
etal a 
keeps 
















his was a shelf for towels, soap, baby 
lothes, ete. 

x Elec: 
onstle 
Murer 
ling d 
write 
2, de 
of the 


x line 


Two other stands or tables were con- 
tructed of %y-in. pipe and sheet steel 
table for the children and a stand for 
wash tub. ‘The pipe joints were welded 
nd the sheet metal was tack-brazed to 
hie pipe lrame. 








A window box for flowers was want- 


M, 80 it was welded up out of sheet 
metal and the 























top edge braced with 


. | Ps 8 | | 
E. ee 
et eae | LA ~<len 
Miscellaneous Repaired Articles. 
A chair, 


Mes made ‘©, & copper pan, and two bud 
pper bas elding copper tubes to flat 















Small Oxyacetylene outit « Home 


Provides Usetul Hobby PN: gat 


as By A. W. SWIFT 


14-in. angle iron. When painted, it pre- 
sented a very neat appearance. 

Then a welding table was built of 1 
in. angle iron with about three-quarters 
of the top laid out to hold firebrick, 
and one section a wood-working surface. 
A shelf underneath holds tools and sup 
plies. 

A collection of copper cooking utensils 
made a pan rack seem necessary, so one 
was fabricated of brass angles brazed 
with a low-flow-point silver-alloy rod. 
The mentioning of work around the 
home on brass and copper brings to 





The Boss’s Welding Table. 


mind a picture frame welded from brass 
angles, a small brass and copper shelf 
for knick-knacks, and supports for book 
shelves made of brass angles and bronze 
rod brazed with a low-melting-point 
brazing alloy. 

When one of the copper pans boiled 
dry and the solder melted from around 
the handle, it was cleaned off and brazed 
with one of the low-melting-point braz 
ing alloys. 

Another job on copper and brass 





Baby’s Bath Needed a Stand. 


which was started at home was the mak- 
ing of an all-copper corn popper. The 
pan was made of sheet copper with the 
corners low-temperature brazed. The lid 
was made of brass angles, silver-alloy 
brazed, and the handle was regular 
bronze brazing rod, low-temperature 
brazed. The copper sereen in the lid was 
soldered at first, but we soon learned 
that the heat of popping melted ‘the 
solder, so the sereens were low-¥empera- 
ture brazed to the brass lid with a fine 
silver-alloy wire. 

It is impossible to recall all of the 
little jobs which have been done around 
the home with the welding torch during 
the past two years, but an attempt will 
be made to list a dozen or more as an 
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The Cook Wanted a Pan Rack. 


indication of what can be done: 

A cast-iron grate shaker handle was 
found to broken. It was easily 
brazed with a good bronze rod. 


be 


A brass door knob, which had origi- 
nally been soldered, broke loose, and it 
was brazed with a silver-alloy wire. 


While 


living at a summer cottage 
along a _ river, dock supports were 


needed, so some were welded out of 
scrap 2-in. pipe. 

When a special pipe fitting was re 
quired, two cast-iron fittings were cut 
and then bronze brazed together. 

An old drain pipe had rusted out, so 
another was fabricated and welded in. 

A towel rack of brass came loose from 
the wall support, but a drop of low- 
temperature _ silver-alloy 
fixed it for good. 


brazing rod 

A lug on the bench vise was broken, 
but quickly repaired with a good bronze 
rod. 

The plumber came to put a new water- 
heating coil in the furnace, but the fit- 
tings had become so tight that he could 
not move them. A minute’s heating with 
the oxyacetylene torch loosened them up 
nicely. 

A cracked fender on the ear was easily 
brazed from the under side so that very 
little of the paint was burned and no 
grinding was needed to prepare it for 
repainting. 

The children’s made of 


wagon was 





The Children’s Toys Broke. 


(But they were welded better than new. On 
the porch rail above is a welded metal flower 
box.) 
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crimped sheet steel, and the wheels be- 
gan pulling loose from the body. A few 
touches of bronze at the right places 
made it twice as strong as it was when 
new. 

A small part of the baby carriage was 
of this same crimped construction, and 
pulled Here a drop of silver 
brazing wire at the right spot fixed it 


for good. 


loose. 


Many toys were repaired, ineluding 
trieyeles, toy engines, wheel-barrows, cap 
guns, ete. 

The boy knocked his 
high-ehair over and broke the wooden 
baek off for the last time. Most of the 
wood was thrown away, and a steel back 
fabricated of strap iron and steel rod 
welded and brazed together. His grand- 
children may be able to use that chair. 

A neighbor was in a minor automobile 
accident. Another ear hit his rear bump- 
er and broke the bracket at the bolt 
hole. This was very easily repaired by 
break clean, 
washer over 
the hole, and brazing together the entire 
assembly. This makes a mueh stronger 
job than just ordinary welding or braz- 
ing of the broken part. 

If one may draw conclusions from 
the above, there are many small welding 
jobs to be done around every home at 
one time or another. The job shop weld- 
er can get this business, if he makes the 
people in his community “welding con- 


scious.” 


two-year-old 


grinding the surfaces of the 
then clamping a large steel 


The people have to be conscious 
enough of this service to bring their re- 
pairs in just as they bring their shoes 
to the cobbler. Some job shop welders 
have successfully done this, and they 
have a constant stream of quarters, half 
dollars, and dollars coming in from 
small jobs which can be done in spare 
time between the larger jobs. 

Another conclusion to be drawn from 
my experience in the repair of house- 
hold utensils and toys is that if the man- 
ufacturers of many of these articles had 
taken advantage of welding in the first 
place, their products would have been 
stronger and more durable, and there 
would have fewer for 
making repairs. 


been oceasions 





New Triborough Bridge 
Has “Battledeck” Floor 


New York City motorists are now 
driving to Manhattan, Bronx or Queens 
over the new Triborough bridge, span- 
ning the Harlem river between Randall’s 
Island and Manhattan, and also crossing 
Ward’s Island and Hell Gate to Queens. 

This new structure, ereeted to speed 
up traflie movements between the three 
boroughs, represents the largest use of 
welded structural silicon steel ever re- 
corded in bridge construction. 

The flooring of the lift span units is 
the “battledeck” type, composed entirely 
of 5 -in. structural silieon-steel plates 


with a l-in. wearing sy 
plank. The plates are 
by %-in. butt welds a; 
the flanges of the lo: 
beams by %%4-in. butt 
mately 3,000 ft. of butt 
ft. of fillet welds were ; 
ing the 350 ft. of flooriy 
lift unit, the Manhatta: 
somewhat less. 
This is one of the lay 
floors in existence and w 
to be within very clos 
nature of the road sy 
reason for close limits wa 
structure supporting t!| 
completely shop assemb! 
before erection on the job 
ing of the sub-stringers 
was specified to be comp 
welding of the deck pla 
stringers and to each ot 
it absolutely necessary to 
to counteract the effects 
and expansion, as no app! 
age of 


necessitating excessive fi 


steel could be a 


the part of the steel erect 


The butt welds were of 


type. As 
available as to the amow 


insufficient inf 


to be expected in weldi 


seams, it was decided by 


involved and the engineers 


the operation to complet. 
a test, taking measurem: 
to time, to observe and 
movement of the plates 
tems and procedure of 
tried before test results s 
method to be used. 
Qualification of welders 
of work very 
times under the supervisir 
neers and inspectors of | 
Bridge Authority. 


was 


rigid, 


Fourt 


operators were employed | 


each was required to pa 


bend test on samples weld 


ditions similar to thos« 
tered on the job. 

The bridge deck propel 
for purpose of 
units, each unit 
with a width from the ew 
island (half of the roadw 


eonsistil 


a length equal to the dist 


two adjacent contraction 
ing ten individual 
involving in the floor pl: 


units 


deseripti 


tudinal welds and one trat 


The two outer longitudi 
first welded either simult 
sequence. They were con 
and allowed to cool, after 
inner longitudinal joints 
sequence. Upon completi 
tudinal welds betwee 
points, the transverse 
welded. After completion 
seams were chipped flu 


smooth with pneumatic 








vel and smooth surface 


Lal » absolute 
a ? cer on of the asphalt plank- 
ed ' ng whiel ; the finished roadway 
floor urtace. ‘ ; 
Dan All welt re made in five passes, 
Ly sing the back method of welding, 
r hav. » as th the heat caused by the 
Brony welding ion as low as_ possible. 
Lire ach We pass was thoroughly 
. ened W still hot. This peening 
slat biminated tendency of the welds to 
‘ bal rack ot ing and minimized the 
to th brinkage ts usually encountered on 
nil elding of type. It also served to 
; y move COl tely the seale deposited. 
as af The extent of the work may be real 
ail ved whet considered that the width 
e a f the ro: y from railing to railing, 
heal xelusive of walkways, is approximately 
8 ' ) ft. a at it is 310 ft. long from 
e oh wer to tower, this being one of the 
. rest vertical-type lift-span bridges 
ran ver built 
-aetin When the welding was started the 
pan bad been erected on car floats and 
vithont ras laying out in the river. A short 
0 hile after this, the span was floated 
to position and raised into place with 
os e welding machines on it and then 
~ a ised into its highest clearance position, 
sake pproximately 135 ft. above water level, 
— flere the work was completed. 
tract In addition to the steel bridge deck, 
we hich was of course the principal item 
fe ; f welding, there was considerable minor 
m ti elding employed in the construction of 
tas ¢ towers, such as machinery and oper 
" ting houses, grating, water-tight seams 
» wenn the base of the towers, ete. 
ia Welding was done by Smith-Ham 
irg-Scott, Ine., Long Island City, N. Y., 
ia x the Taylor-Fichter Steel Construe 
pn Co, of New York City, while an 
he eng ler main welding contraet was held 
y the Bethlehem Steel Corp. Engi 




















ers and inspectors on the job were 
ipervision of the Triborough 
ndge Authority and Ash, Howard, 
eedles & consulting 


ers on thi 
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lammen, engi 


rojyect. 





utting Torch Shortens 


divit 
to ag 
an regmmeat-Expanded Bridges 
ie ( Che acetylene toreh came to the rescue 
ith) and rng recent abnormally severe 
het weet at wave. en New York City bridges, 
eomprs panded iu unusual degree by the 
oor, # lense ( wcame. jammed, with re- 
ur long tant tr: suspensions. 
e weld Severa ives of the turntable cen 
ints Wa spar constructed mostly of 
sly oF ei, al ssed by street railways, 
yi 7 fused e after opening because 
h maxi allowable expansion of 
weldes » In. | u the contracting cold of 
il] long nter ai expanding heat of sum 
nitrat r had xceeded by 4, to l in. 
was Um Acety | rches were employed to 
ding } away of the buffer plates at 
1 grow ena 


; pans, after unsuccessful 
to ie aChipts 


ven made to sufficiently 





cool the bridges by playing streams of 
water on the spans, and traffic was 
finally resumed. 





The estimated weight of boiler heade1 
piping in a power plant originally de 
signed for cast-steel flanged fittings was 
17,700 lb. By changing specifications to 


a flangeless welding installation, the 
weight was cut to 10,500 lb.—a reduc 


tion of 7,200 lb. or 40%. 








Welded Furniture That the 
Job Shop Can Make 


The job shop was ealled on to make 
some of the all-welded furniture that is 
cause for admiration by visitors to the 
are-welded house erected in Troy, Ohio, 
by Hobart Bros. All that is required to 
produce these distinctive designs is sheet 
steel and an ordinary tinsmith’s brake, 
together with equipment for welding. 


si 
~ 


amnesic 


ee a Ee Oe 


BS WEES 


“ 








{Aer 
* scxgrameerrcstnne come 
& 


Courtesy Hobart Bros 


Welded Furniture in All-Welded House at Troy, Ohio. 


Fig. 1. Standard iron bar stock is easily 
formed and joined by arc welding to produce 
attractive pieces like those in this table and 
chair set of ornamental iron. Such sets are in 
demand for use on the porch or lawn as well as 
in the modern breakfast nook. 

Fig. 2. The distinctive twin end tables and 
book racks at either end of this davenport are 
easily made by welding sheet steel. 

Fig. 3. This hall table with semi-circular top 
is all of sheet steel, arc welded. It is finished 


in ivory lacquer with narrow trimming bands of 
stainless steel. 

Fig. 4. Twin wardrobes, a dressing table and 
stool of arc-welded sheet steel, “‘arc-tailored” to 
fit available space in a modern bedroom. The 
twin beds partially shown in the mirror were 
built by welding in regular furniture factory pro- 
duction 

Fig. 5. Similar to the hall table in Fig. 3 is 
this dressing table, except that its top is quarter 
circular to fit in the bedroom corner. 
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Welding Effects Great 
CONOMIES in 


ugboat 


onstruction 


s"s By EDGAR P. TRASK 


N OUTSTANDING example of 

the in-built stamina and the sav- 

ings resulting from employment 
of all-welded boat construction is found 
in the sea-going Diesel-propelled tugboat 
Resolute, designed by Gielow, Inc., naval 
architects, New York City, and con- 
structed under their supervision by the 
Sparling Welded Shipbuilding Corp., 
Astoria, Long Island, N. Y. The Reso- 
lute, launched this month, will be used by 
the owners, the Providence Steamboat 
Co., Providence, R. L., for towing to sea 
mud-laden barges from dredging opera- 





tions conducted incident to the enlarge 
ment of the Cod eanal. The 
nature of this work necessarily means 
limited periods for lay-up and refueling, 
and almost continuous service; the boat’s 
design and rugged welded construction 
splendidly fits it for this strenuous, ex 
acting service. 


Cape 


The Resolute has an overall length of 
95 ft., beam of 24 ft. and draft of 12 ft. 
Its hull is longitudinally framed and of 
welded construction throughout. There 
are almost no structural shapes; such 
shapes as are used, rounds and half 
rounds, constitute only approximately 
11,000 Ib. of the 265,000 Ib. net weight 
of the steel and wrought-iron hull. Plates 
and flat bars constitute more than 90% 
of the total weight. 


THE WELDING ENGINEER 
Page 20—July. 1936 





Gielow, Ine 


The guards or fenders usually found 
on each side of the hull are conspicuously 
absent, being replaced by an extra-thick 
shell. The sheer strake of 34-in. plate 
affords necessary protection without any 


projections along the sides. 
Wrought Iron Used for 
Outside Plating 


Wrought iron is employed for the en 
tire outside plating. While the substitu- 


tion of wrought iron for mild steel may 
involve an 


increase in initial eost, a 


Placing Wrought 
Iron Plating 
on Hull. 


(Note the  longi- 
tudinal frames which 
brace the vessel fore 
and aft.) 


longer life is anticipated, and the reduced 
amount of the general stresses found in 
smaller eraft such as the Resolute ren- 
ders the substitution entirely practical. 

Transverse strength is maintained by 


The Transverse 
Framing. 

(Fabricated by the 
Lukenweld Co. at 
Coatesville, Pa., and 
was shipped by truck 
to the scene of erec- 
tion.) 


Welded Stern Post and Stern 7 

(The tube is made up of + } 
centric thicknesses of %-ir 
welded together. ) 


transverses, generally 6 
sisting of %-in. plates, 12 
side inereased to 24 iy 
center and having a 6x, 
The deck web is *4-in. plat 
having a 41x%¢-in. fac 
transverses form solid ha 
boat. Longitudinal stre: 
tained by *%¢-in. plate 
depth indicated and inter 
webs. 

The post, 
frame are welded. 


rudder 
In place 


cast-iron construction, the 


stern 


made up of two and three 


thicknesses of %%-in. wrous 
welded together, the inne: 
inside diameter. Th 

the stern 
bearing. 


post and 


The web frames are re 
inner strakes of 
outer strakes are lapped 
flush. 
5g-in. plate girders exten 
length of the engine space 
bunker 


shell pla 


The engine is m¢ 


more than 40 
the boat. The usual fittu 
in the Resolu/e, including 
welding plate and pip: 
Immediately 
room is a fuel compart 
the full width and dept! 


having a capacity of 14,00 


forward 


enc lost 


al 





ube 








Wel 
Tug 





‘om there is a welded 1,000 


ater tank. 
propulsion engine 1s a Me 


the engiut i 


gallon tres 
The mal 
& Seymour heavy-duty, 4-cyele, 
vel, with 174/2x25-in. eylin 
750 b.lp. at 225 r.p.m. 
auxiliary is a generator 


ly Losi 
é-eylinder Di 
ders, rated al 
The principe _5* 
compressor pulp unit, consisung of a 
2 eylinder, 20-hp. Hill Diesel engine, 
direct connected at one end to a 10-kw. 
125-volt generator, aud at the other end 
through a cluteh to a Northern rotary 
bilge and wrecking pump, of 160-g.p.m. 
capacity, and a Worthington air com 
pressor of 21l-cu. ft. capacity. 
~The steermg engine, of Sentinel type, 
is mounted on a steel plate foundation 
built into the fantail below deck. A 
towing or spooling machine, with welded 
frame, is operated by a 10-hp. motor. 
For heating the quarters, there is a 
Preferred Utilities 
welded steel construction, in the engine 


steam boiler, ot 
room, using fuel oil drawn by gravity 
from the welded fuel-oil service tank. 


Welded Hulls Reduce 
Tugboat Weights 


The advances in Lug -boat coustruction 


i the past fitteen or sixteen years 
wade possible by the use of welded hulls 
aud internal-combustion engines, are 
well illustrated by comparing the ap 
proximate weights of the Resolute and a 
tug of the type used in 1920, having 
sunilar dimensions, but Leing of riveted 
construction and having a 700-i.hp. re 
ciprocating engine supplied with steam 
at 190-lb. pressure by a Seotch boiler, 
4 ft. 0 in. in diameter and 11 ft. 0 in. 
long, using coal for fuel (this tug has 
couventional wood fenders and rail and 
wood pilot louse) : 


WEIGHT IN TONS 
1920 


Resolute Model Tug 
Stee 118 135 
Uther hull items and 
hull engineering 
Weights 35 60 
Propelling machinery 83(750 b.hp.) 129(700 i.hp 
Hull and machine ry, 
total 236 tons 324 tons 
Load 47 (14,000 
gal. of 
fuel oil) 
6 (1,500 
al. of 
resh 
water) 
6 (Stores, 
, " etc.) 


A Ola! load 


Displat ement 


205 tons 324 tons 


M fe . a 
‘ean Draf 10 ft. 8 in 11 ft. 3 in. 


It will be 
the 1920-1, 


noted that on the same form 
del tug will draw 7 in. more 
When carrying no load, than the Resolute 
will when carry ing fuel for about 350 hr. 
t full power operation together witli 
Water and stores. Further advantages of 
e are found in comparison 
costs of 750-hp. steam and 
ients, 


the newe, 

Of Operating 
Diesel equ) 
Operatin 
lated at slic 
ing Ly, mo) 


ings per month are esti 
tly under $1,800. Assum 
us Operation per year the 


Completed Sea- 
Going Tug, 95 Ft. 
Long. 


annual savings of Diesel over steam are 
more than $20,500, or about 15% of the 
first cost, represented by $115,000. 
Further evidence of the popularity of 
welded boat construction is found in the 
facet that construction of two 100-ft. 
welded tugboats, designed by Gielow, 
Inc., was recently begun by the Russell 
Erie Basin Shipyard, Inc., Brooklyn, 
N. Y. These boats, 5 ft. longer than the 
Resolute, are equipped with water-tube 
boilers for supplying steam to barges 
alongside. ‘The engines, also of 750 
b.lp., are equipped with reduction gear 
ing having a ratio of 5-to-l, giving a 
propeller speed of 120 r.p.m, This ma 
terially reduces the weight of the pro 
pelling machinery, thereby adding to the 
possible fuel-carrying capacity and thu 
continuity of operations without refuel 
ing. In this design the fuel is carried in 
built-in welded tanks abreast the boiler. 





Lettuce Harvesting Trailers 
Built by Welding 


An unusual record was recently made 
in production welding by the Welded 


Fabricating Company, of 6009 South 


Wilmington Ave., Los Angeles, in the 
construction of 40 all-welded trailers fo: 
use in the lettuce fields of Lnperial Val 
ley, in Southern California. 





Under View of Welded Trailer. 


Welding contributed to several fea 
tures in these trailers, which provide 
added economy, convenience and effi 
ciency in their use and operation. The 
main beams for the frames of the trail 
ers are of 4-in. l-beams. Cross members 
are of specially formed 12-gauge sheet 
metal, electrically welded to the I-beams 
18 in. apart. 








A specially designed fifth wheel of 
all-welded coustruetion eliminates all 
side-sway of the trailer at high speed, 
and assures safety and smooth riding. 
The tongue, or hitch, made of 2-in. extra- 
liavy pipe with strong bars for braces, 
is also all-welded. Vacuum brakes are 
standard equipment to comply with the 
state highway requirements. 

The bed of the trailer has a movable 
folding bottom, made up of wooden 
strips secured to a chain belt. This fea- 
ture, which operates with a hand rachet 
mechanism operating at either end, to- 
gether with sides which drop down when 
desired, provides a elever labor-saving 
conveyor-like combination for unloading, 
as can be noted in the illustration. 

The trailer bed is 16 ft. long, 7 ft. 
wide and 16 in. deep, being of 12-gauge 
The trailer is built espe- 
for use in the lettuce fields, the 
wheels being spaced just 42 in. apart to 
track properly between the produce 


sheet metal. 
cially 


rows. 


According to the builders, about the 
only practical way to build these trailers 
(with the speeial features desired) was 
by welding. This type of construction 
proved most economical and was also 
best for withstanding the rough usage 
in the fields, where the trailers are sub- 
jeeted to considerable strain in crossing 
irrigating ditches, laterals, ete. 

The builders state that the entire work 
of assembling and welding these 40 trail- 
ers was completed in 15 days, whieh is 
not a bad record for a small concern 
with limited working space and facili- 
ties. Heavy-coated electrode wire was 
used throughout. 





I. A. A. to Hold Annual 
Meeting in St. Louis 


The 37th annual convention of the In- 
ternational Acetylene Association will be 
held in St. Louis, Mo., Nov. 18 to 20. 
Technical sessions will be at the Jeffer- 
son Hotel. The proposed program con- 
templates two luncheon sessions, three 
afternoon sessions and two evening ses- 
sions, one being a forum and the other 
in the nature of a round table. 
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Applying LOW-ALLOY STEELS to 
PRESSURE-VESSEL Construction 


Paper read at First Midwest Welding 
Conference, Chicago, June 4-6, 1936 


HOSE steels commonly known as 
low-alloy steels contain from a frae- 
tion of 1% to 5% or 6% of sueh 
elements as chromium, nickel, molyb- 
denum, vanadium or copper. Among the 
many uses for such materials, one of the 
most important is pressure vessels. 
Why should one use a low-alloy steel, 
and when? The selection of a material 
must always be based on economies. That 
does not mean that it is based on the 
lowest cost per pound. In addition to 
the cost, it is necessary to consider the 
physical or mechanical properties of the 
metal. These properties affect the life 
of the structure and the maintenance 
eost, and they may very materially affeet 
the fabrication cost. There are many 
such properties, but from an engineering 
standpoint we will limit ourselves to a 
consideration of only certain ones of 
these. 


Certain Physical Properties 
Deserve Consideration 


Strength, as measured by the yield 
point and by breaking or ultimate 
strength, determines to a large extent the 
amount of material required, sinee it de- 
termines the cross-sectional areas. This, 
of course. is true in all struetures which 
earry loads. 

Duetility is another property which, 
while it does not enter into the equations 
of design, is very desirable. A duetile 
material will stand a certain amount of 
abuse and overload without failure, when 
under similar cireumstances a brittle ma- 
terial might fail. 

Another property whieh is more in 
tangible and difficult to determine is 
toughness or ability to resist shoek. In 
an attempt to measure this property, 
such tests as the Charpy impact test and 
Izod test are made. These give quanti- 
tative figures; but what to do with these 
figures, how to use them in design and 
what they actually mean, are still mueh 
debated questions. There are eminent 
engineers who believe that impact 
strength is very important, and others, 
perhaps equally eminent, who say it does 
not mean anything. However, I believe 
everyone agrees that of two materials 
which are alike in other respeets, but one 
has a high and the other a low impact 
value, the one with the high impact value 
is preferable, especially if the structure 
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Reaction Chamber Under Test Pressure of 10,000 Lb. per Sq 


(This chrome-vanadium-steel vessel was one of 
the first to be fabricated from one of the low- 
alloy steels. It was built for an operating pres- 
sure of 5,000 lb. per sq. in., and is used in 
chemical service. The inside diameter is only 
26 in., while the wall thickness is 3% in., and 
the length is 33 ft. The vessel weighs about 
38,000 Ib. Chrome-vanadium steel was chosen be- 
cause of its ability to resist chemical deteriora- 
tion, while carbon steel would become embrittled 
and weakened. The diameter is so small, in 
view of the great wall thickness, that it was not 
feasible to roll the material into a cylinder, so 
the shell of the vessel was formed of three slabs, 
each slab making up one-third of the cylinder 
and extending the full length of the vessel, thus 
making three longitudinal and two circular seams. 
Since there were no large openings in the vessel, 
all welding had to be done from the outside, and 


complete penetration obtain« 
only. Preliminary work included 
testing of all-weld-meta! pec 
specimens taken across the 
mining the type of rod to uss 
of handling in the shop, it 

of the unusual dimensions of 
the great wall thickness i: 
diameter—to make full-scak 

sel of the same type and dimer 


it had a length of 10 ft. instea 


built and tested to destruct 
static pressure. Both ends 

eously, the failure in one end 
shell fairly close to the head 
weld nor in the fusion zone 

end the head took considera! 
with it, but none of the 

through the weld itself.) 





is to be subjected to sudden loads or 
shocks of any kind. 

Other properties which may enter into 
consideration are corrosion resistance, 
hardness, abrasion resistance, and fatigue 
limit. 

In certain types of service, strength 
becomes less important than other prop- 
erties. Corrosion resistance is often a 
controlling factor. Certain of the ehem- 
ical industries, such as the nitrie-acid 
industry, would not be in existence today 
were it not for some of the stainless 
steels developed during reeent years. In 
addition to the type of corrosion which 
eats away the material, there is also a 
type of chemical action which destroys 
its strength without reducing its thick- 
ness; by merely looking at the material 


you cannot tell that anyt 
pened to it. 

Physical and eorrosion 
erties are not the sam 
tures. Therefore, if the e 
operate at elevated o1 
temperatures, if is quit 
know what the properti 
are at those temperatur 

It is also important t: 
other characteristics wii 
marked effeet on the ec 
the structure. 

In the manufacture 


plates or other parts mu: 
rolling, forging or pressl! 
erations may be perform: 
eold. Henee,; the mater 





In 


The disti receiver is made of chrome- 
snadium = ster ind is designed to operate at 
0° F. and 1,450 lb. per sq. in. The vessel has 


inside diameter of 54 in., a wall thickness of 
n., and il ft. long and weighs 27,400 lb 
\t 900° F. the ultimate strength of carbon steel 


al 


lend themselves to forming under such 
conditions 

Also, the ability to cut and shape a 
material 1s For example, 
stainless steels cannot readily be flame 


unportant. 


eut, and some of them are very difficult 
That the 
fabricating cost of such steels. Although 


to machine. has an effeet on 
the low-alloy steels ean be flame cut, they 


are more diflicult to machine than earbon 





steel, and the fabrication cost is thus 
increased 
Some of the low alloy steels fit imto 


the picture between the carbon steels and 
some of the more expensive alloys. In 
that 
economical will be the one that is finally 


the long run, the material is most 


selected. That results in a compromise. 
lie material finally deeided upon is gen 


erally not the cheapest per pound that is 


available; neither might it be the best 
known material for the purpose. 


Costly Steels Often Cheapest 
In the Long Run 


For instance, for resisting corrosion, 
sold. nia : 
gold, platinum and silver, and other 
“noble” metals would generally resist 


COrTOs101 ch better than the materials 


Hat are commonly used, but they are 


prohibitive 
will resist 


expensive. Carbon steel 


tain corrosion media for a 


une, but the replacement would be so 


lrequent ; make the cost prohibitive 
ley ha . 

Al , the p ical properties ot some ol 

the alloy 


are so high that from a 


Strength dpoint they are the cheap 


st mater even when their pound 
price 1s a uch as two or three times 
we price irbon steel. 
eS 

Irom audium steel is used in 
han ai 

) ap} ions in preference to car 
DON ster 


ause of its resistance to 


émit | . . 
spain and its high strength at 


Operatine ie ; 
perating eratures of the order of 


900° F 


A mate; 


Syulpmne nt 


which has found use for 
de oil vessels is 4% to 6% 





Distillate Receiver and Chemical Feed Vessels for Steam Electric Plant. 


is reduced to about 18,000 Ib. per sq. in. Hence, 
chrome-vanadium steel was chosen because it 
retains its high strength at this temperature, and 
therefore it possible to reduce the wall 
thickness to only half that required for a car- 
ben stcel vessel.) 


was 


chromium steel. This material has ex 
cellent physical properties, and it can be 
heat-treated to aequire very high tensile 
strength. But, again, this material is 
primarily 
physical properties, but because of its 


not selected Leeause of its 
resistance to the type of corrosion which 
It is said to have 
a life of anywhere from three to ten 


occurs in ol vessels. 


times as long as carbon steel under the 


same service. 


Extreme Care Needed in Welding 
Chromium Steel 


Due to the faet that this steel is au 


hardening—particularly so if the carbon 


is not very low—it must be welded with 
extreme care, and it must be annealed 
after welding. Although carbon steel 


may be stress-relieved to some extent by 
peening, one cannot relieve the hardness 
in chrome steel and restore its ductility 
without After annealing, 
however, the weld metal shows physical 


annealing. 


properties equal to those of the stock, 


and there is no difficulty in obtaining 


30% elongation on the standard free- 
bend specimen. That is as mueh as is 
required of ordinary carbon steel, ac- 
cording to the various codes. 

The oil companies were the first to de- 
mand material for very high-temperature 
service, and they were also the first to 
require vessels for operation at low tem- 
peratures. I think it was about three 
years ago that one of the oil companies 
required some vessels to operate at about 

50° F. 

Chromium is a very satisfactory mate- 
rial for developing strength in steel at 
room temperature and at elevated tem- 
peratures, but it is not the best alloy to 
use for low-temperature service. Ai low 
temperatures, most materials tend to 
have a greater strength than they have 
either at room temperature or at ele- 
vated temperature; but at the same time 
many of them also lose a certain amount 
of ductility and toughness. As a praec- 
tical example of this, it is well known 
that there are many more rail failures 
in severely cold weather or in very cold 
climates than there are in mild or hot 
weather. 


Nickel Steel Recommended for 
Low-Temperature Service 


One company who was interested in 
finding a material which would be safe 
at —40° to —50° F. specified minimum 
impact or Charpy value of 15 ft.-lb. 
50° F. Nickel steel, contain- 
to 2.60% nickel was used. 


tested at 
ing 2.25% 
After welding this material a great 
many tests were made both on the weld 
and on the plate material and on the 
junction and fusion line. Specimens were 


taken longtitudinally of the weld and 
across the weld; the keyhole noteh was 
drilled vertically and horizontally; and 


tests were made at room temperature, at 

50° and at —75° F. Some of the speci- 
held at those temperatures 
for an hour, some of them for 24 hours, 


mens were 





One of 17 Nickel-Steel Vessels Built to Operate at Temperatures as Low as —50° F. 


(The materia! in this vessel contains 2.25% 
to 2.60% nickel, but in other respects it corre- 
sponds to the usual analysis of ordinary carbon 


steel. This vessel is 54 ft. 6 in. long, 10 ft. in 
diameter, with a wall thickness of 1-13/32 in., 
and weighs 93,500 Ib. The minimum tensile 


strength of 70,000 Ib. per sq. in. specified in this 
case, and the Charpy impact value of 15 ft.-lb., 
are both higher than code requirements, but in 
other respects the code was rigidly followed. 
Many nozzles, clips and other “gadgets’’ had to 
be welded onto the vessel.) 
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Typical Physical Properties in Plate and Weld Metal for Steels Suitable for Vessel Construction, 
PLATE PROPERTIES 








Yield Point, Ultimate Strength, Elongation, 
King of Steel lb./sq. in. Ib./sq. in. % in 2 
Carbon Steel. C Max. .20 25,000- 35,000 45,000- 55,000 40-50 
C .20-.30 30,000- 40,000 55,000- 70,000 30-40 
Manganese Steel Mn 1.0-1.5 410,000- 60,000 60,000- 90,000 25-35 
Nickel Steels Ni 1.0-2.0 40,000- 50,000 60,000- 70,000 40-50 
Ni 2.0-3.0 45,000- 60,000 70,000- 80,000 30-40 
Ni 3.0-3.8 £5,000- 60,000 80,000-100,000 25-35 
Chrome- Vanadium “ i ae 
eas eas ..Cr .80-1.10, V .15-.20 55,000- 65,000 85,000- 95,000 25-35 
Chrome Steel. _Cr 16-20 40,000- 55,000 70,000- 85,000 20-40 
Chrome-Nickel Steel Cr 17-20, Ni 7-10 30,000- 45,000 80,000- 95,000 45-65 


Yield Point, 
lb./sq. in. 


40,000- 45,000 
45,000- 50,000 


50,000- 75,000 
45,000- 55,000 
50,000- 65,000 
65,000- 80,000 
65,000- 80,000 
55,000- 65,000 


35,000- 50,000 













WELD PROPERTII 


Ultimate Strengt}! 


Ib./sq. in 


50,000- 60,000 
60,000- 70,000 


65,000- 95,000 
60,000- 75,000 
70,000- 85,006 
$5,000-100,000 
85,000-100,000 


75,000- 90,000 





Note: The carbon content, except where specified, is not above 0.30%. 


70,000- 90,001 








and others for 72 hours. All these tests 
showed that the weld had substantially 
the same impact value as the plate mate- 
rial. They also showed, incidentally, that 
there was not much reduction in the im- 
pact value in going from —50° to —75° 
F. There was no appreciable decrease 
in the value if the specimen was held 72 
hours instead of two hours, which, of 
course, was important from the operating 
standpoint, since the vessels would be 
under low temperature for a considerable 
length of time. 

The accompanying table gives physical 
properties of some of the low-alloy steels. 
In addition to those listed, there are 
many other low-alloy steels. New ones 
are being developed almost every day. 
Some of them have been used primarily 
for struetural purposes, and the results 
are very promising. For the first time 
steels are being developed primarily for 
welding. Some of the former materials 
were not designed for welding and we 
have had to do the best we could with 
them. When they are handled properly 
they are satisfactory. However, some of 
the new materials which are designed 
primarily for welding do not depend on 
their carbon content for their strength, 
and they do not air-harden. As a con- 
sequence, welding troubles are greatly re- 
duced. 

We are just now beginning to appre- 
ciate what can be done with low-alloy 
steels for various constructions, and a 
great deal more of these steels are going 
to be used, especially where something 
else in addition to just load earrying is 
required. Even in cases where 
strength is the prime requisite, low-alloy 
steels will generally be selected in spite 
of their higher pound price. 


those 





Good Aluminum Welding Is 
Found Business Booster 


A wide reputation for the repair of 
aluminum parts has been built up by 
the Dobson Bros. Welding Co., of San 
Diego, Calif.» For the past two years, 
this concern has used the are almost 
exclusively for its aluminum work, and 
now the firm is branching out into the 
oxyacetylene welding of die castings. 

“Tt’s really surprising what ean be 
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done along this line,” said J. E. Dob- 
son, head of the company. “Not long 
ago a customer brought in a number of 
1/16-in.-thick aluminum pitchers on 
which the handles had come loose at 
the bottom. It was only necessary to 
tack each of them in three places and 
then are weld. Of course, if you tried 
to are weld a complete break in 1/16-in. 
aluminum, you would likely get into 
grief. But the more we experiment, the 
finer work we are able to handle. 


“Feonomically handled, aluminum 
work is among the most profitable of 
all types of welding, for the average 
owner of an expensive aluminum part 
is willing to pay good money for its 
repair. We are able to make some real 
profit on jobs of this kind. 

“Another thing to consider is that 
good aluminum work is one of the best 
advertisements a shop can have. When 
a customer gets a satisfactory repair 
on an expensive aluminum part, he’s 
going to remember where it was done 
and tell his friends about it. A lot of 
non-aluminum work has come to us 
directly through recommendations from 
aluminum-welding eustomers. 


“We've done all kinds of aluminum 
jobs this way, but some of those on 
which we get the greatest volume in- 
elude vacuum-cleaner handles, Packard- 
automobile crankeases, motoreyele crank- 
eases, all kinds of parts for outboard 
motors, washing-machine parts and bak- 
ery mixing paddles. We have done all 
kinds of work on these bakery paddles. 
They seem to break easily and yet are 
easily repaired. 


“Tt might be said that nearly all these 
items are a source of repeat business. 
Bakers come back for mixer work time 
and again. The same is true of owners 
of motorcycles, outboard motors and 
other similar items. 


“We do a large volume of other work, 
yet we now handle about 10 per cent of 
the total in aluminum alone. And, it’s 
something that’s steadily building up. 


“The whole secret of aluminum weld- 
ing with an are is absolute heat control. 
It’s necessary either to go through or 
eome very close to it. On jobs where 
we can’t get at both sides, we do go 


through—but only just enough to finjs 
the lower surface. Just a little too myd 
heat would be disastrous. 


“You pretty nearly have to learn jug 
how much to use through individy) 
experimentation, for every individy 
job constitutes a new problem. A |y 
is determined by the rod used, a |i 
more by the thickness of the metal itself, 

“We've also found that maching 
differ a great deal. We have two of the 
same capacity, yet the are of one is » 
much hotter than the other that w 
have to use it very carefully. 
14-in. rod, we use 100 amperes and 2 
to 30 volts on the first machine. On th 
second, using the same rod, we have t 
hold the amperage down to between § 
and 70. On the first 
3/16-in. rod, we use 150 amperes 
35 volts.” 

Realizing that manufacturers of ! 
items are going more and mor 
use of die-cast metal as a means of sa 
ing finishing costs, this welder has ab 
prepared himself for gas welding tis 
type of work. 


machine, using 


“I believe there will be 
ness in this line,” Dobsi 
year, more and more of tliis 
being used. It was impossible to \ 
some of the cheap die-cast stock \ 
first came out, but now 
facturers are turning out as go0 
grade of metal as possible and ) 
weld a lot of it. 

“Even with a special rod, a 
is necessary in handling 
lest the whole piece will melt dow! 
a pile—just like trying to weld 
When you’re welding a $20 carburett! 
or some other equally costly item, 
just can’t let that happen. We are ® 
ing a constantly increasing volule 
carburetors. Other items we weld ! 
of are washing-machine parts, 
handles and number plates on # 
mobiles. The latter are olte 
pieces in wrecks.” 


say 


most 


aie Gaslilp 


proke 
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A welded joint whose le 
allel to the direction of str 
resist impact much better (an 
right angles. 
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Welding News 


in Pictures 











@ Taking the “click-click” 
out of rail travel by build- 
ing up battered  rail- 
ends. Scene on the Le- 
high Valley railroad near 
Slatington, Pa. 


@ This horn-shaped struc- 
ture spreading out from 
8 in. diameter at the bot- 
tom to 8 ft. at the top, 
consists of 26 pieces of 
3/16-in. ingot iron weld- 
ed into one integral unit. 
Fabricated by Farrel Mfg. 
Co., Joliet, Illinois. (Pho- 








® Welded tubular steel of great strength, yet light in weight, forms tograph by courtesy of 
the frame work of the body unit of a new type motor coach man- The Lincoln Electric Co.) 
f say- ufactured by Gar-Wood Industries, Inc., Detroit. The body unit 


serves both as body and chassis frame. 


® Attractive all-weld- 

ed steel retail oil sta- 

tions are being built 

all over the country. 
wold They are low in cost 

and speedy to erect. 

(Photograph by cour- 
Mall tesy of Hobart Broth- 
OK ers Co.) 


| ® All-welded truck trailer, 
WI eight tons capacity, has weld- 
ead ed pressed-steel channel 
it frame and welded fifth 
wheel. Built by the Slauson 
l, & Santa Fe Ave. Welding 
re dk Works of Huntington Park, 
Calif. 
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No. 1. Simple Fixture Holds 
Motor Bearing Rings in 
Place While Being 


Simple Fixtures 


Assure Correct 


Welding... 


a"s By FRED B. JACOBS 


ELDING practice as carried 

out on a production basis in 

fabricating various machine 
parts generally ean be expedited by pro- 
viding simple fixtures for loeating and 
holding the parts to form a given unit 
in their correct relation. In making 
many simple welds fixtures may not be 
necessary, of course; but in the majority 
of operations, special fixtures are ree- 
ommended, as they save time and assure 
accuracy. 

Means for accurate logation of the 
parts to be welded and ease of operation 
should be given consideration in the de- 
sign of welding fixtures, and in this 
article a few simple welding fixtures in 
daily use at the plant of The Lincoln 
Eleetrie Co., Cleveland, Ohio, are illus- 
trated and deseribed. 

One of the simplest welding fixtures 
used at the Lincoln plant is shown in 
Fig. 1. The part in position on the fix- 





Welded 


ture is a motor-bearing-bracket ring, 15 
in. in diameter, which is formed from 
steel bar stock, 14ox% in., bent eold into 
a cirele. 

The ring is held in three depressions 
provided for the purpose. In this posi- 
tion the gap at the front is closed by 
welding. As all parts are located on 
the same fixture, it is obvious that the 
finished rings will be of the same diam- 
eter within close limits. 

The part shown at the left in Fig. 2 
is a motor-frame ring 19 in. in diameter 
and 31% in. wide, made from 14-in. steel. 
The piece is cold rolled into cireular 
shape with the joint closed by welding. 
The four lugs and the bracket also are 
welded in place. To weld this unit with- 
out a holding tixture would require con- 
siderable time and the resulting ring 
might not be aceurate as regards the 
spacing of the various parts. 

The simple fixture shown at the right, 


Fig. 2. Motor-Frame Ring and Holding Fixture. 


(By means of this fixture, a bracket and four lugs are welded to the 19-in. motor frame ring 
shown at the left.) 
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however, locates the part 
accurately and the vertie: 
the fixture expedites the 
tion. While it is true t 
could be welded in a fixt 
on the beneh, this _ locati 
awkward for the welder. A 
work is directly before 
hand welding. 


Fixture Assures Uniformity in 
the Welding of Assemblies 


By means of this fixtur 
held in place with two clan 
also is provided for the a 
tion of the part at the 
also are employed for pos 
four lugs. Thus after th 
in place all the welds ear 
after another with the a 
the finished units will be 

The heavier the part to b 
more substantial must be 
fixture. The fixture show 
used for welding a 4x'-i1 
into a 20-in. eirele. Th 
welded is slipped over 
eating seat, which is split 
with a screw adjustment, 
amount of go and come is 
getting the ring in place. 

With the work in place, 
expanded to the cerrect di 
the two cireular jaws, on 
come together to. compress 
the eorrect diameter. Tl 
worked by a toggle-joint 
being derived from an air 
‘cated below the fixture. T! 


, ful apparatus and an exe 


of an efficient means fo 
welding these comparative! 
quickly and accurately. 
The part shown in pos 
welding jig in Fig. 4 is a w 
bracket 1914 in. in diame! 
high. This unit is made 
fastened together with fou! 
are welded in place so as 
integral unit. The upper | 









Fig. 3. Fixture for Welding a Heavy Ring. 


(The ri ipped over the central locating 
t and nlace with pneumatic jaws.) 
a seat 1 fixture, whieh loeates it 
centrally, while Iugs also are provided 
for locating the arms 90° apart. The 
wer ring rests on supports provided 


for the purpose. 

The brackets on the fixture base just 
hack of the arms are for locating an 
ther type of bracket, as this is a dou 
ble-purpose fixture. Thus with the parts 
n place shown it is a simple matter 
to make the welds. Usually the parts are 
tack welded in the fixture only, the 
welding being completed after the brack 
t is removed from the fixture. This is 

good example of a simple welding 
fixture for loeating arms equidistant 
aboui a cirele 


Efficient Jig Speeds Welding 
of Motor Frames 


An efficient welding jig is used for 
welding the motor frame shown at the 
left in Fig. 5. This frame is 10 in. in 
nd 1014 in. high, and is only 

sizes made at the Lincoln 
frame consists of two end 
tie bars, and four lugs, all 


(liameter 


one of ma 
plant. 1 


rings, i 


it whie welded in place. The fix 
ire ca turned about on its ecnter 
0 facilitate the welding operations. The 
four tie bars rest in slots in braekets 
provid r the purpose. The end rings 

nN are slipped into position. The end 


plate at right is provited with slots 
or loeat the four bosses, while the tie 
rods ar 


In tl ition it is a comparatively 
simple er to make the necessary 


mped in plaee.as shown. 


welds rm an integral unit. This 
operat a good example of a we'd- 
ms Job ing for a special welding 
Ixture, vithout the fixture unneees 
“ary th ild be consumed in locating 


he part irately. 


lhe — . . 
% ( own in place in the special 
ixture j +s : is 

ni 6 1s a welder platform, 56 
™ ag » In. wide and 9 in. high, 


built up by welding. The fixture itself 
also is built up by welding and is pro 
vided with wheels to facilitate its being 
moved about readily. The upper part 
which supports the work is providec 
with a universal joint movement, coun- 
terweighted as shown, so that the work 
ean be tilted in any direction the welder 
desires, to obtain downhand welding. 

The frame is located upside down and 
the two uprights, which project down 
ward when the frame is in use, are lo 
eated the correet distance apart on 
brackets and clamped into position. The 
angular braces, one at each end, are lo 
eated in slots provided for the purpose. 
The fimshed frame represents strong 
construction; but without an adequate 
fixture for locating the parts for weld 
ing, the cost of such a frame would be 
greatly increased. 


In Fig. 7 is shown another very good 





Fig. 4. Handy Jig for Tack Welding. 

(On this jig is assembled a bearing bracket 
consisting of two rings held together by four 
arms.) 
example of a special welding fixture. 
The work in place in this fixture is a 
sheet-metal-box assembly for a welding 
outfit. The box is 10x16x20 in. With 
the work in place as shown in Fig. 7, 





Fig. 5. Jig for Welding Frames of Motors. 


(The frame at the left is welded into one uni 


fastened in one position.) 


on this jis The jie can be turned at will or 





Fig. 6. A Fixture That Cuts Costs. 


(The frame shown in place cn tcp of this counterweighted apparatus would cost far more to 
assemble if welded together piece by piece.) 
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the welder is ready to weld in the end 
section. This fixture is quite simple, be- 
ing built up by welding in tripod form. 
A weighted universal movement is pro- 
vided so that the operator ean swing 
the work to any location convenient for 
him. The box section is clamped against 
a framework, as Fig. 7 shows, while the 
lugs which connect this frame to the 
universal movement are made channel- 
shaped, so that the end plate to be 
welded in place is slipped into position 
readily. 
Special fixtures play an important 
part in keeping welding costs at normal, 
for without the use of sueh fixtures 
welding costs often might be prohibitive. 
In designing the welding fixtures de- 
seribed, the tool designing department at 
The Lineoln Electric Co. relies on past 
experience to a great extent. Thus when 


it is found that a fixture with a universal 
movement saves the welder’s time, this 
design is incorporated into another fix- 


Fig. 7. Fixture for Assembling Boxes. 
(This fixture spaces all parts properly, facili- 


tating speed and ease in welding them together.) 
ture or fixtures as they are needed. The 
head of the welding department and of 
the time stndy department are generally 
consulted when new welding fixtures are 
to be designed, for they are in a position 
to point out from practical experience 
where certain features in welding fix- 
tures will save time. 


Ten Welded Barges 
Launched at Midland, Pa. 


One of the largest orders for welded 
coal barges ever to be fabrieated in the 
Pittsburgh district, has just been ecom- 
pleted by the Treadwell Construction 
Co., of Midland, Pa. 

The contract ealled for ten all-welded 
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One of the Fleet of Ten 1,000-Ton Barges. 


steel barges for the Pittsburgh Coal Co., 
the equipment to ke used in the trans- 
portation of coal from the huge river 
mines of the company. 

These barges are 175 ft. long, 26 ft. 
wide and 10 ft. 8 in. deep. They weigh 
150 tons and an individual 


each have 


sapacity of 1,000 tons. 

In addition to many 
river-harbor steel floating 
Treadwell company :also ar 
-ators of welded steel pla) 
for 


tne 


sing equipment 
other industries. 





News of Welded Pipelines 





The Texas Pipe Line Co. has awarded 
a contract for 30 miles of 6-in. pipe to 
be laid between Croewell and Quanah, 
Texas, which is to be Lindewelded, ac- 
cording to reports. 


The Flour Corp., under their Kansas 
City braneh office, are constructing 
booster stations for the Panhandle Eas- 
tern Pipeline Co. at Olpe, Haven, 
Greensburg and Liberal, Kan., and one 
also at Dumas, Texas. This work is well 
under way and has required a great 
amount of welded pipe fabrication. 

The Truman-Smith Construction Co., 
Eldorado, Kan., have been doing a con- 
siderable amount of pipeline work this 
year. Work is just being completed on 
the 107-mile 20-in. Northern Natural 
Gas Co. pipeline from Hugoton to Mul- 
linville, Kan. They are just getting a 
good start on their Texas-Empire work, 
which comprises three loops of 10 and 
12-in. in Kansas, Missouri and Illinois. 
The bulk of their work this year has 
heen eleetrie welded. 


The Humble Oil & Refining Co.’s 300- 
mile erude-oil pipeline fronr the East 
Texas field to its Baytown refinery on 
the Houston ship eanal, has been eleaned 
and reeonditioned as a gasoline earrier. 
The work involved mueh welding and 
cutting. 


The White Eagle Division of the 
Soeony-Vaeuum Oil Co., Ine., has an- 
nouneed that it will lay a 6-in. welded 
pipeline from its refinery at Augusta, 
Kan., to Kansas City, Kan., by way of 
Topeka, a distance of 178 miles. The 
company is now calling for bids for the 


construction of this lin 
fourth major pipeline proj 
Kansas this year. The ¢ 


Co. 1s now laying a $650,0( 


i) 


Geneseo to Valley Center, K 


Empire has announced it 
struction 
line from Valley Center, K 
don, Mo., and the Northern 


of a 150-mile 


Co. is at work on a 
project in southwestern K 
the Hugoton 
Eastern line at 
welded lines. 


eas fields to | 


Mullinvi 


The Kansas Pipe Line & 
been granted authority by 
Corporation Commission 
tion of a welded gas pip 
Nebraska. ‘| 
start at the gas field near O 
t to 


County into 


serve a large number « 


ern Ne! raska and later wi 


to serve most of the eities | 


ern Kansas. 


The Shell 
fornia, has divided contrac! 


Union Onl Lo! 


tons of 6- to 12-in. stee! 
welded pipeline from B: 
Martinez, Calif., among 


Tube Co., Jones & Laughli 
A. O. Smith Corp., Republi 
and Spang, Chalfant & Co 


The Home Oil & Refi 
Great Falls, Mont., is plant 
work on a 1L00-mile 
from Cut Bank to Great F 
of Shelby and Conrad. T 
entirely welded. Work o1 
has started. 


soon 
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for 4 
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Obtaining Sound Welds ot 


NEAT APPEARANCE ... 


N the manufacture of our products 
good appearance has been a prime 
requisite. This means not only pleas- 
ing design, but also smooth, concave 
welds of unbroken contour. In obtain- 
ing eye appeal, however, we have been 
careful not to sacrifice quality in mate- 
rials and workmanship, and have given 
wueb attention to weld quality. 
Obviously, the development of the 
coated rod has made possible ductile 
In our 
opinion, until these rods were available, 
any structure fabricated by are welding 
was of questionable value. Accordingly, 
therefore, in our work we use nothing 


welds of high shock resistance. 


but coated rod. 

Also we have found it imperative con- 
tinually to consult with the manufactur- 
ers of various rods to keep up-to-date on 


the changes that these manufacturers 


make, and to take full advantage of these 


improvements together with the manu- 
facturers’ recommendation for the use of 
new developments in rods. Accordingly, 
therefore, we have solicited and have paid 
for consultation services in order that we 
may be informed constantly on the most 
up-to-daie methods and rods. 


“Fit the Rod to the Work,” Is 
Formula for Best Results 


In this connection, we have not only 
followed the recommendations of the 
manufacturers of both machines and 
rods, but have put their recommendations 
to the most thorough test which we could 
conceive in order to assure ourselves that 
these particular recommendations did 
actually, in our plant, produce the best 
welds and the best appearance. We have 
coustantly striven to fit the rod to the 
work—in ot her words, use the proper rod 
lor a particular type or kind of weld, 
principally with reference to the position 
the work is in when welding. 

Again, it is obvious to all those ex 
perienced in the art that the position of 
the work bears probably the most im- 
portant relation to the appearance as 
well as the quality of the weld. Hence: 

First, we endeavor to make up large 
uuits IN as many small assemblies as pos- 
' it these smaller assemblies may 
% properly positioned, and positioned 
with the greatest economy. 

Second, we have provided hoisting 
“duipment and jigs, or other means of 


sible, so th; 


e"s By J. E. MINTY 
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| 5 sane the work is of ut- 
most importance in making welds 
of good appearance and high qual- 
ity, and the savings more than com- 
pensate for the additional cost of 
positioning. Also, it is the author's 
experience that the use of structural 
shapes in assemblies makes for 
simplicity in design, ease of set-up. 
and saving in labor compared with 
assemblies fabricated entirely of 
plates. 


COPUEOUDUEUEUE CECE eee ee 


assisting operators to quickly, and with 
the least amount of fatigue, properly po 
sition their work so that the molten weld 
will always be in a horizontal plane. 

Third, in order to accomplish the 
above most economically, we designed 
and built positioning machines for our 
particular use, and we insist that these 
machines be used at all times. 

We have found it necessary to educate 
our men to the use of these machines, 
and further to edueate them to the pro- 
cedure of positioning all the work. A 
good, conscientious welder is always de- 
sirous of producing his work as rapidly 
as possible. 

It took us some time to convince our 
operators that it was not only impossible 
to get a good appearance in the weld un 
less it was positioned, but also the quality 
and the physical characteristies would 
not be up to the standard that positioned 
welding would produce. 


Properly Positioned Work Aids 
Production, Lessens Rejects 


Many conscientious welders seemed to 
feel that the interests of the company 
were best served by not taking the time 
to properly position the work, thinking 
that the time saved in not positioning it 
was more valuable than the better ap 
pearance of the work. However, we 
would not consent to this, and gradually, 
by rigid inspection and supervision, 
proved to the men that their production 
would be increased, and rejects almost 


General Manager, 
Shaw-Box Crane & Hoist Co., Inc. 


eliminated, if all the work were properly 
positioned. Hence, we have spared no 
expense to provide the facilities for po- 
sitioning the work which, in our opinion, 
is the most important step in obtaining 
good physical characteristics and also in 
determining the final appearance, which 
we deem very important. 

We have found that various rods pro- 
duce more or less spatter. Although it 
is impossible to eliminate spatter en- 
tirely, by careful selection of rods we 
have reduced spatter materially. 


Every Welder Required to Scrape 
and Wire-Brush His Own Work 


Each welder is required, without fail, 
to serape and wire-brush his welds as he 
goes along, since on a complicated strue- 
ture, if this is left to a lower priced man, 
we find much of the cleaning is omitted, 
and if painting oceurs over such slag 
deposits and spatter, the final job is 
bound to be poor for the reason that the 
paint chips off with the slag and that 
portion of the strueture is therefore ex- 
Some may believe that this is 
more expensive than having a_lower- 
priced man clean all the work, but in our 
opinion the only way that a welder may 
know the quality of his work is to im- 
mediately clean his weld and inspect it 
himself, and this also has the advantage 
of injecting into the welding operation 
about the proper amount of relaxation 
from the rather strenuous work of con- 
centration on the part of the operator. 

The design of the various units which 
we weld, such as trolley sides, truck 
beams, gears, ete., bears a most important 
relation to the appearance and quality 
of the final jeb, naturally. We have 
found it a distinet advantage to use 
shapes wherever possible, thereby elimi- 
nating the rather complicated assembles 
which would result if fabricated entirely 
of plates. 

Furthermore, we find that the use of 
shapes enables the work to be set up 
much more easily, in that clamps of 
various sizes and types can easily be at- 
tached, and the structural material! is not 
as costly as the labor involved in fab- 
ricating it from plate. Time saved in 
the tacking of the work, or its assembly 


posed. 
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= Typical Constructions Tha 


— Welding by the Shay. 


SPRING -drive 

cable reel of 
RC-WELDED welded sheet-steel 
bridge equal- construction. 

izer end truck 

for 75-ton crane. 


ROP pit table iL1 
DY all-stee] M 5 
arc-welded _ con- ed one-| 4 
struction. gear ca Note 
ment 












ELDED sheet-steel gear-case covers. These ar F i i * 
a s. : e carefully machined and EAVY-duty mill-type crane trolley 
lapped to make them oil-tight and weather-proof. , H plates and arc welded into a one-pit 


the trolley sides at bearing points, and ' 
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dicate the Extensive Use 8 
Oist 


WA SEDING a crane trolley side 
on the special positioning ma- 
chine. The assembly, after clamping, 
can be tilted or rotated into any 
position 


showing ass mbly op- 
of welded bridge end 
ton crane, 7 


The oil pots 
Ided steel < ruction. 


NDE! 
tran 
tor mach 


SIDE view of standard trolley 
Note method of reinforcement 
y mounting. 


RANE trolley side with gear case built 

in. All bearing brackets and caps are 
flame cut from steel slabs and the brackets 
are rigidly welded into position and rein- 
forced at load-carrying points. 


Tals crane, of 75-tons ca- 
pacity, has welded equal- 
izer end trucks. 
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for the final welding, is a saving in the 
final cost of the unit. In a great many 
cases, solely for appearance, we run a 
continuous bead when it is totally un- 
necessary as far as strength is concerned. 

The resulting structure is far more 
rigid and superior to a riveted construc- 
tion, and when properly positioned can 
be produced as cheaply. As an example 
of this, we refer to a crane end-truck, 
composed of two channels and a top and 
bottom plate. Such a member could easily 
be made out of four plates, but we believe 
the best job is obtained by the use of 
channels. Structural shapes used in this 
manner warp very little, whereas plates 
must be tack-welded carefully and then 
bead-welded continuously with great care 
in order to prevent a twisted and warped 
structure upon completion. 

Up until two years ago, we made rather 
extensive use of low-carbon electri¢ steel 
castings welded to structural members, 
since we found that for small and rather 
complicated such as bearing 
brackets and bearing caps, castings were 
more economical. 


shapes 


Bearing Caps and Brackets Are 
Flame Cut From Steel Slabs 
However, for the past two years we 
have made practically all our bearing 
caps and brackets from steel slabs, or 
billets. 
found, 


These various shapes, we have 
can economically be flame-cut 
from such material; and although the 
scrap loss is high, the final cost including 
the serap is in no case greater than steel 
castings, and the pattern cost has been 
eliminated. Actually our savings are 
greater than this, in that more of the 
work is being done in our own plant. 
Another advantage is that we are able 
to hold tolerances on sueh flame-cut mem- 
bers much closer than we can obtain from 
a rough casting, with the result that in 
practically no case is it necessary to take 
more than two cuts on a boring mill 
namely, the rough cut and the finished 
cut--whereas frequently in the old days 
with steel castings which were warped to 
begin with, it was necessary to take more 
cuts and still run into the possibilities of 
sand spots or blow holes, which were 
costly on the tooling equipment, as well 
as the delays incurred by either welding 
the defeets or cutting the casting out 
entirely and scrapping it. These losses 
Lave been completely eliminated by the 


use of flame-cut parts. Moreover, im- 
purities in steel castings frequently 


cause very poor and porous welds, a difli- 
culty not apt to be met with in welding 
rolled steel. 

All the machines that we are using at 
present are of the direct current type. We 
have tried out several of the new a.c.-are 
machines, both the transformer type and 
the motor-generator type. We believe 
that the a.e.-are machine has several dis- 
tinct advantages, and as and when we 
add to our welding equipment we antici- 
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pate using a.c. machines. The advan- 
tages of this type of are, we find, are: 

(1) It is faster. 

(2) The objectionable blow-back of 
the are which oceurs with the de. ma- 
chine when welding close to corners and 
the like, is eliminated. 

(3) We find there is actually less 
spatter and hence less costly cleaning of 
the welds to produce the best appearance 
in the final job. 

To summarize, we believe that the best 
results are obtained by: 

(1) Carefully selecting the welding 
personnel. 

(2) Always lave work positioned. 

(3) Careful and minute inspection 
which is continuous and not spasmodic. 

(4) Maintaining constant contacts 
with the manufacturers of both welding 
machines and rods, and selecting the best 
rod for the purpose. 

(5) Requiring each welder to produce 
sample welds periodically and having 
these tested, without permitting him to 
continue on production work if any of 
the test pieces show defects which are 
due to his carelessness or lack of skill. 

(6) Using structural shapes rather 
than plain plates in the design, thereby 
facilitating setting up and clamping, and 
reducing warpage. Obviously the use of 
such shapes should be limited to those 
cases where the section requirements are 
economically met by their use. In other 
words, care must be taken that too much 
weight is not designed into a unit solely 
for the purpose of ease of setup, ete., 
since obviously there is a limit to which 
this can be carried. 

(7) The use of heavier or thicker 
plates for diagonals, braces, ete., rather 
than thin yY-in. or 4-in. plates, since 
this type of member greatly improves 
the appearance of the design, and like- 
wise the weld itself. 





Tentative Program for 
A. W. S. Fall Meeting 


The annual fall meeting of the Ameri- 
can Welding Society will be held at 
Cleveland, Ohio, Oct. 19 to 23, coneur- 
rently with the National Metal Exposi- 
tion. The Society headquarters will be 
at the Hotel Cleveland, where all teel- 
nical sessions and committee meetings 
will be held, and the exposition will be 
held in the Cleveland Public Auditorium. 
The following tentative program has 
been announced by the Society: 


MONDAY, OCTOBER 19th 
9:45 a. m. Ball Room—Business Session. 
ident J. J. Crowe, presiding. 
Report on society activities by President Crowe. 
Tellers’ report on election of officers. 
Award of Samuel Wylie Miller Memorial Medal. 
Review of committee and section activities by 
chairmen. 
Discussion. 


2:00 a. m. Ball Room—Technical Session. 
Chairman, A. E. Gibson, The Wellman Engi- 
neering Co. Vice-Chairman, E. Vom Steeg, 
General Electric Co. 

Welcome address by local official. 

“Fundamentals of Metallurgy of Welding,”’ 
E. S. Davenport and Dr. R. H. Aborn, United 
States Steel Corp. 


Pres- 


“Multi-Layer Oxyacetylene | W 
R. Rooke, F. C. Saacke lA wo 
ler, Air Reduction Sales Co *. Gug 
High-speed motion pictures of ; 
processes, E. Vom Steeg, Gen: Fleet 
and W. BD. Crawford and \ ter Bio 
A. O. Smith Corp. ™ 
6:30 p.m. Parlor—Dinner and 
of Directors. 
Review of Society Activities 
committees and officers, ney ine 
TUESDAY, OCTOBER 2)th 
9:45 a. m. Ball Room—Technical so, 
“Fundamental Research in Weldi, re 
man, H. M. Boylston, Case Sc! 
Science. Vice-Chairman, E. R , 
Hartford Steam Boiler Inspection @ Jn 
ance Co. _— 
“Heating by the Proximity | 
Bennett, The University of Wisconsin 
“The Welding of Copper,”’ A. P. You, 
igan College of Mining and Tec} 
“Non-Destructive Testing of Welds 
Kouwenhoven, The Johns Hopkins U; 
“Impact Tests of Welds at Low nt 
Otto Henry, Brooklyn Polyt i 
2:00 p. m. Ball Room—tTechnical § ¢ x 
“Fundamental Research of Weldi: 
man, H. W. Gillett, Battelle Memo; 
tute. Vice-Chairman, R. E. Kink 
sulting Engineer. 
“X-Ray Methods for 
John T. Norton, 
Technology. 
“Welded Beam-Column Connection I 
Fritz Engineering Laborato Lel 
versity. 
“Circuit Characteristics and A 
S. C. Osborne, Wilson Welder & M 


nee ting, Boara 


Studying 
Massachuset 


Inc. 

“Welded Structural Brackets,” C. D 
Lehigh University. 

7:30 p. m. Conference and Meeting of Funds 
mental Research Committee, Bureau of Wed 
ing Research and Engineering 
Chairman, H. M. Hobart, G: 


Foundation 


WEDNESDAY, OCTOBER 2ist 


ih 


9:45 a. m. Ball Room—tTechnical Sess 
Chairman, A. F. Davis, The I In I 
Co. Vice-Chairman, C. A. McCune, M 
flux Corp. ; 

“Brazing with Silver Solders,” R 
Handy & Harman. 


“Importance of Design Control | 
ing Systems,”’ T. W. Greene, 7 
Products Co. 

“Principles of Surfacing by Weld 
Smith. The Lincoln Electric C 

“Technique for Resistance Weldi Fe 
Non-Ferrous Sheet Metals,” EF 
P. R. Mallory Co. 

2:00 p. m. Boll Room—Technical Sess 
Chairman. Hugh H. Dyar. The |! 
Products Co. Vice-Chairman, J. B 
Metal & Thermit Corp. 

“Procedures for Control of W: 

G. H. Moore, Jr., Newport Ne 
& Dry Dock Co. 

“Welding Copper and Its Alloy A R 
the Literature,” Ira T. Hook, An 
Co. ' 

“Resistance Welding of Dissimila M 
R. T. Gillette. General Electric ‘ 

“Thermit Welding,” J. H. Deppe! Metal & 
Thermit Corp. 

“The Exploration of the Modern M 
L. J. Larson, A. O. Smith Cor 

THURSDAY, OCTOBER 22nd 
745 a. . int Session. American Weldint 
by 5 ty ey Society of Meckaniel 
Engineers. Chairman. C. W. Obert bal 
Carbide & Carbon Research Lab —_ 
Vice-Chairman, Milton Male, United Stal 
Steel Corp. 





“Stress Analysis,” C. H. Jennings Westirs 
house Electric & Manufacturi Ge 8 
“Alloy Steels and_ Their Weldabilit oe 
Kinzel. Union Cerbide & Carbon Se 
Laboratories. ; 
2:00 m. Joint Session. American Welding 


Engineers. Chairman, ° 
Reduction Siles Co 
Weckstein. Timken 


Society with American ws Mecham 





Vice-Chairman. * 
Roller Bearing Co 


“Welding Heavy Machinery a! E yuipmet 
C. A. Wills and F. L. Lindemuth ) 
Pollock Co. 


“Steel Plate Construction.” uae 
‘Using Steel Plates for Machine ‘ram 
7:00 p. m. Dinner dance with entertainme® 
FRIDAY, OCTOBER 23rd 
Morning Session. American Socic' 
ical Engineers meeting. (Am« 
Society members invited.) 


{ Mecha: 
Welding 


> ' Coppet 

Weldability of Non-Ferrous Met be 

Brass and Bronze, Monel Metal, A oe 

Afternoon Session. American : ~ Wal 
chanical Engineers meeting. | erical 

ing Society members invited.) Af 


Review of Welding Development 
Mechanical Design. 

Welding of Light Machines and — 

Principles Involved in Select a 
Welding. 
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ew Type lugboat 


conomically 


uilt by Welding 


s"s By HENRY W. YOUNG 


ELDING has made possible the 
economieal construction of a 
radically new type of tugboat. 


The first is already completed in the 


Eshops of the Commercial Iron Works, 


Portland, Ore., built for upper-river 
work by the Crown-Willamette Paper 
Co. Others will probably be built for 
operation above the Bonneville dam, now 
well on toward completion. 

The new boat is a “pony” tug, 
40 ft. long, with a 13-ft. 6-in. beam and 
3-ft. 6-in. draft, powered by an Atlas- 
Imperial 110-hp. The 
whole boat with power equipment and 
superstructure welded on will be loaded 


Diesel engine. 


on trucks and transported to the river. 
The weight will be about 35 tons. There 
will not be a rivet in the completed 
frame and hull. 


we 





Bow View, Showing Prow 
Made of Single Sheet 





of Formed Steel 














The new feature lies in what is called 
the “tunnel” design. Inspection of the 
photograph of the stern shows that the 
bottom of the boat, instead of having 
the usual keel, is deeply recessed at this 
point for a distance forward approxi- 
mately one-third the length of the hull. 
In this tunnel the main rudder and the 
monkey rudder will be mounted. 

This construction eliminates the com- 
plieated hull curves at the stern, which 
call for innumerable shapes in building 
the ordinary boat. It will be seen that 
the eraft resembles the ordinary flat-bot- 
tomed boat. The bow is one solid piece 
of formed sheet steel, and back of that 
the sides are made wholly of large pieces 
of sheet steel, ranging from 4x16 ft. to 
4x4 ft. These are % in. thick, except 
for the bow and first strake, which are 








4 he 


Stern Tunnel Eliminates Complicated Curves. 
tunnel roof were welded of large sections of sheet, which at no point were 


more than slightly curved.) 


4 in. There is an 8x3-in. channel-iron 
guard all around. 

The bottom of the boat and the in- 
terior of the tunnel recess are 
strueted of large sections of sheet which 
at no point are more than slightly 


con- 


curved. 

In construction all the sheeting for 
sides and bottom was temporarily bolted 
to the welded steel frame, with ecompara- 
tively few bolts—just sufficient to hold 
the sheets together with edges abutting. 
All the seams were are welded, then the 
bolts were removed and the holes welded 
up. It is estimated that had riveting 
been employed instead of welding, the 
cost of this part of the work would have 
heen at least twice as much. 





$30,000,000 Expansion Will 
Utilize Welded Products 


The Jones & Laughlin Steel Corpora 
tion of Pittsburgh, Pa., will use a large 
number of welded products in the $30, 
000,000 general expansion program re 
cently authorized by the board of diree 
tors. 

The plan ealls for a new strip sheet 
mill in the Hazelwood district of Pitts 
burgh, and already the corporation has 
awarded contracts for 22 eranes, which 
will be equipped with all-welded trolley 
frames and bridge trucks. 

The order for furnishing this equip 
ment has been divided among the Morgan 
Engineering Company and the Alliance 
Engineering Company, both of Alliance, 
Ohio; the Cleveland Crane and Engineer 
ing Company of Cleveland, Ohio, and the 
Shaw-Box Crane Company of Muskegon, 
Michigan. 

The Jones & Laughlin Steel Corpora 
tion are also large fabricators of welded 
equipment, manufacturing such 
articles as barges, tanks, etc. 


large 
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Comparative Economies of 


Metal Electrodes... 


I—Test Procedure 


N OPINION pronouneed on a 

technical subjeet embodies, after 

all, the summarized results of a 
number of individual observations. The 
greater the number of observations, the 
more difficult it is to earry them out, and 
the harder it is to arrive at an objective 
judgment of the results. If these ob- 
servations are not conducted with suffi- 
cient care one is apt to reach wrong 
conelusions. 

If too much stress is laid on certain 
factors, while others are unduly ne- 
glected, we obtain a subjective opinion. 
Considering some of the faetors in- 
volved, without thoroughly testing them, 
will lead to a superficial opinion. If this 
is borne in mind, it will be quite clear 
why the judging of are-welding elee- 
trodes is so very difficult and why there 
exist so many varying and contradictory 
views. Now, what observations should 
form the basis of evaluating an elee- 
trode? 

The cardinal points are shown in Fig. 
1 (diagram in the upper right-hand cor- 
ner). In the first place, it is possible to 
check the nature of the electrode. The 
appearance can be checked eaciest; but 
judging an elettrode merely by such a 
method is by no means permissible, as it 
would not correspond with our present 
knowledge of welding. The chemical com- 
position will perhaps offer a_ hetter 
chanee approximately to judge the quati- 
ties of the weld. 

A further examination 


would eover 





cost of the 
weld joint 














= 


e"s By KARL MELLER 





OOUEEEDOUED SLC OPEL EOL OOOETEOOEE RDU EODOGE EST EOEOO NOONE 


I this series of articles Mr. Meller 
describes tests made with bare and 
covered electrodes for the purpose 
of determining the effect of various 
factors on the economies of arc 
welding. The second installment of 
this series will treat of bare elec- 
trodes, and the third or concluding 
installment will deal with covered 
electrodes. Mr. Meller has contrib- 
uted many articles to German tech- 
nical publications and is author of 
several books on welding, printed 


in German. 





the behavior of an electrode during 
welding and this, of course, ean be de- 
termined only by practical application. 
Nowadays, the most important tests per- 
tain to the physical and chemieal prop- 
erties of the welded joint. 

Especially difficult is it to form an 
opinion on the cost of a welded joint. 
Since even in practice it is not generally 


known what is the deciding factor for 


ensuring best economic results, it is in- 
tended to show in the following what 
bearing the selection of electrodes is 
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current intensity, voltage, kind of electrode, diameter of electrodes 


Fig. 1. 
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Diagram for Judging the Economic Value of Electrodes. 





likely to have on the e 
joint. 


Influence of Various Factors 
on Welding Costs 

Fig. 1 shows schemati 
tion of 
costs. 


electrodes infl 
There are, 
costs as distinet 

The fixed comp 
amortization, interest an: 
may be disregarded here, 
but a minor part in their 
other costs of welding. 0 
however, 


to st vit 
from 


costs, 


are much m 
these being made up of 
of used electrodes, and p 
Of the three items co: 
ating eosts, the eost of 
trodes has a 
problem. The 
the wage per hour and 
for making a unit lengt 
or depositing a unit w 
metal. The total time is n 
welding time and thx 
welding time is not a constant 
but is materially affected } 
eurrent, and type and dia 
electrodes. 
The cost of eleetrodes 
by their price and the 
sumed, this quantity bein 
the weight of the molten « 
plus waste. The molten e! 
is composed of the deposit 
losses due to spattering 
tion, which may be 
strength of the eurrent and 
the type and diameter of 
The power cost is the 
watt-hour, multiplied by | 
quirement, the latier bei 
the power demand at | 
losses occurring in tl 
ineluding line and conta 
this ease also, if 
power consumption wil! 
the voltage, current, and | 
eter of the eleetrodes. 
In ealeulating the cos 
is important, therefore, | 
measurements the weldi: 
due to spattering and va} 
the power demand at thie 
to the strength of the cu 
age and the kind and () 
electrodes. The term volt 
this case not only the amo 
at the are, but also the | 


decided 


former is deten 


influ 


may be 


; 








if these considerations, 


Jarge nu! of measurements were 
sade in th wing manner: 

Bare and Cc red Electrodes Tested 
in Automat! Welding Heads 

Bare and red eleetrodes were ex 
mined. Both were welded hy automatic 
gelding ms es to obtain as constant 
wnditions vossible. The bare elee 
we wert lted in such a manner 
that the distance of the are from the 
wer of the automatie welding machine 
yas maintained constant during the 
tects. The ¢o ered eleetrodes were in 
rod shape, ing an average length 


\7.7 in.), with eurrent sup 
a clamp at the end. Plates 
aving a thickness of 10 mm. (0.4 in.) 
were used, and the weld bead, in all but 


of 450 mm 
plied throug 


» few eases, was deposited onto the 
The following measurements were 
veight of electrode melted, 
weight, (3) eurrent, (4) 
power consumption, and 


made: (1) 

2) deposited 

tage, (0 
6) welding time. 

The weight of eleetrode melted was 
determined by weighing the electrodes 
prior to welding and subtracting there- 
from the portion remaining after weld 

(he deposited weight was determined 
by weighing the plate before and after 
the test; the spatterings found on the 
plate, apart from the bead, having been 
removed as carefully as possible. Simi 
larly, when using eovered electrodes, the 
slag was Seraping off the 
spatterings results in a eertain inaeccu- 
racy -when determining the weight of 


removy ed, 


deposit or the 


spattering losses, since 
tis somewhat diffieult, on the one hand, 
completely to remove such spatterings, 
and, on the other hand, dislodge them 


n such a manner as to avoid removing 


some of the plate material. Several 
measurements were taken at almost 


every point Tor the purpose of offsetting 

such inaecuracies 
The electrical data 

rent and 


in particular, eur 
were obtained by 
means of precision imstruments. While 
itis easy enough to measure the current, 
lificulties were encountered 


ollage 


considera | 


In determi: e the voltage of the are, 


itage 


since the ‘annot be meascured 


e are, but at best at the 
al of the wire, in the ease 
ctrode, or at the point of 
cave of the eovered elec 


direet]y at 
supply ter 
of the bars 


tontaet, vy 


trode, Hy allowance must be made 
in eithes for the voltage drop in 
rv Wire e are With bare wire, 
ow ey remain practieally un 


) the lapse of a certain 
af Sting ° : 
justing e, but it will 


vary with 
covered Wir 


ccording to the length and 
his made it necessary to 
¢ voltage from the meas- 
king reeourse to special 


temperat uN? 
compute { 
ured valy 


preliminary tests for determining the 
voltage drop in the electrode. 

A further diffieulty eropped up, inas 
mueh as the voltage, as measured by the 
voltmeter and maintained constant by 
the automatie welding machine, does not 
correspond to the aetual are voltage, 
but rather it measures the mean value 
of the are voltage and the voltage ob- 
taining during short-cireuit (passage of 
drops). A number of oscillograms were 
taken with varying are lengths to obtain 
the numerical value of this factor. 

Power consumption was measured by 
a watt-hour meter, whose voltage coil 
was connected at the same place as the 
voltmeter, so that, when ealeulating the 
are power, allowance must also be made 
for the voltage drop. 

Welding time and welding speed were 
ascertained in the usual manner by a 
stop watch and by measuring the length 
of seam covered. 

As an interdependence of voltage, eur 
rent strength, and type and diameter of 
electrodes was assumed, the main tests 
were carried out in the following man 
ner: 

The principal tests dealt with elec 
trodes of 4-mm. (0.157-in.) diameter. 
Also, bare electrodes having a diameter 
of 3 and 5 mm. (0.118 and 0.197 in.), 
and covered electrodes with a diameter 
of 6 and 8 mm. (0.236 and 0.315 in.) 
were also tested for determining the in- 
fluence of the diameter. 


Constant Voltage and Varying 
Current Employed in Most Tests 
For each electrode a number of tests 
were made with as constant a voltage 
as possible, and extending over a wide 
range of current, so as to eliminate acci 
dental errors and obtain a conception of 
the law of the eurve. Sections and etch 
ings were made for studying the shape 
of the welds and the amount of 
tration. 


pene 
Other tests were made with a 
constant average current, extending over 
a wide range of voltage to determine the 
influence of voltage, and in this ease 
also etchings were prepared and oscillo 
grams taken. More than 290 individual 
measurements were made. 

Prior to making such measurements, 
investigations were made as to what had 
already been published on the subject 
The only complete work had been writ 
ten by Lefring’, and the conelusions to 
be drawn therefrom, in so far as they 
lend themselves to comparison, show 
general conformity with our tests. 

Similarly, measurements were 
by Sandelowsky which, however, were 
limited to bare electrodes. 

(To be continued) 


made 


“Einfluss der Schweissstrombedingungen bei 
der elektrischen Lichtbogenschweissung von wei- 
chem Flussstahl,”’ Forschungsarbeiten auf dem 
Gebiet des Ingenicurwesens, part 33, 1930 


“Die. Untersuchung von Elektroden fiir die 
Lichtbogenschweissung,” Elektroach weissung, 
1931, page 28 and following. 





These Welders Believe 
In Signs 

In Los Angeles are two welders who 
believe in signs. Both have learned that 
unusual signs are followed by sales of 
their services to prospeets whose atten- 
tion may be drawn by “sign language.” 

Charles A. Jensen inereased his 
garage approximately 25% 
when he introdueed an unusual sign 
method to sell that elass of service. 
The sign consists of a motor block at- 
tached to the running board of the ear 
used in soliciting garage work. A large 
sign informs the interested: “This block 
has been run 80,000 miles by the Lineoln 
Stage Lines after welding by Chas. A. 
Jensen.” Arrows are painted in large 
white strips on the block, pointing out 
the welds and how they have held. 

The block and sign are a convincing 
proof when run into a prospective eus- 
tomer’s garage during solicitation. Nu- 
merous letters from satisfied eustomers 
are carried in the solicitation ear. When 
not in service the solicitation car is 
parked in front of the establishment, 
showing off the block to passersby. 

A ear-sign is also effectively utilized 
by the Williamson Welding Works. 
This firm uses an old-time Reo which is 
always parked in or near the door. The 
old model draws attention and large 
signs hung at various points on the old 
ear serve to establish the location of 
Williamson Welding Works in the minds 
of passersby. In both these instances 
it may be seen that there is a definite 
attention factor associated with sign 
practiced by these 
This same thought is earried 
forward in another large sign used by 
the Williamson organization. This sets 
forth the firm’s motto which is: “We 
weld anything from a broken heart to 
an icicle.” The attention factor in this 
sign is carried forward by use of a large 
red heart and a large white icicle at 
either end of a wall banner extending 
across the rear of the establishment 
where it may be seen by all customers 
coming into the works. Both heart and 
Bright colors 
are used in the lettering of the slogan. 


services 


merehandising as 
welders. 


icicle are cracked open. 





First All-Welded 
Fishing Tug 

What is said to be the first all-welded 
steel fishing tug was recently completed 
hy the Erie Conerete & Steel Supply 
Co., of Erie, Pa. The vessel is 55 ft. 
long, 15-ft. beam and a 9-ft. 
depth of hold from deck to keel. It was 
fabricated of 3/16-in. Tonean Iron 
This type of eonstruction was 
developed to provide stronger and more 
reliable vessels for the Great Lakes fish- 
ing fleets. According to W. FE. MeCain, 
president of the fabricating company, 
more boats of this type will be built. 


with a 


sheets. 
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Reducing Wear and Corrosion by 


SURFACE TREATMENT . . 


INCE the idea of hard-facing or 

welding on a layer of abrasive- 

resistant or corrosive - resistant 
metal was first introduced, there have 
been repeated attempts to perfect a ma- 
terial which would produce the desired 
hard surface, stay in place and not ma- 
terially inerease the thickness of the 
metal processed. 

Various attempts have been made to 
utilize tungsten-carbide powder, boron- 
carbide powder and other similar hard 
substances, but to date the results ob- 
tuined seem to have been not alto- 
gether satisfactory, and for the most 
part such materials have found only a 
very limited use. 

With this same object in mind, Nor- 
man W. Cole, who has been identified 
as a metallurgist in hard-facing develop- 
ment since its earliest days, some time 
ago devised a method of commercially 
manufacturing a heretofore unknown 
metallie boride erystal which proved to 
be diamond-hard, non-oxidizing, imper- 
vious to acid action and to have such a 
high melting point that even the heat 
of the electric are did not fuse it. 


Low-Melting-Point Metallic Boride 
Crystal Forms Excellent Matrix 


This particular type of evystal ap- 
peared to him to answer the problem 
insofar as a wear-resistant, corrosive- 
resistant substance was concerned, but it 
did not solve the problem of application. 


Further research and experiment dem- 
onstrated that this new metallie boride 
erystal could be produced in a mixture 











Section Through Application of Metallic 
Boride Mixture. 


(The diamond-hard, non-oxidizing crystals are 
easily discernible in the overlay mass. Magnifi- 
cation, 400 times, then reduced one-half in 
reproduction.) 
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a"s By MILES C. SMITH 


Colmonoy Company 









Tools Treated on 
Wearing Edges. 
(The two shovels 

and the scoop have 

had the crysta'line 
mixture applied where 
they wear quickest. 

Middle view shows 

there has been no ma- 

terial inerease in 
thickness by process- 
ing.) 











of metallic boride erystals of relatively 
low melting point and that if this mix- 
ture be sweat into the surface of iron 
or steel, the low-melting-point borides 
alloyed with the base material to form 
a suitable matrix for the harder erystals. 


The next step was to devise and de- 
velop application methods for this erys- 
talline mixture which would be economi- 
cal and applicable to all branches of 
industry, and to thin and thick seetions 
alike. 

Actual tests over a period of years 
have proved that this material, when 
sweat into the surface or skin of iron or 
steel, prepares those metals so they will 
resist abrasion, corrosion, oxidation or 
heat. Yet this skin preparation is not 
a continuous layer, will not erack off, 
and does not interfere with forming or 
forging the metal treated. Furthermore, 
it does not materially inerease the thick- 
ness. 

Of late, experiments have been going 
on to determine the actual temperature 
at which this erystalline mixture fuses 
with the skin of the metal processed, 
so that the welder or operator may be 
governed accordingly, regardless of the 
heat ageney used to complete such a 
processing. 

It was found that if too mueh heat or 
too long an exposure to heat is applied, 
the interalloying between the lower- 
melting-point borides and the parent 
metal takes place to too great a depth; 
the alloying is too complete and the skin 
protection effect is not produced. 

Using a controlled atmosphere (that 




























is, a non-oxidizing atmosphere) iy 
furnace chamber, it was found that fr 


2240° to 2260° F. was necessary { 
perfect application. That is, when t 
parent ferrous metal which had | 


coated with the crystalline mixture, bel 
in place with sodium silicate, was 
posed to heat until it reached that tem 
perature and was then witlidrawn, th 
skin-fusing was completed, and thes 
sultant overlay was the ideal one. 


In order to reproduce a heating i 
this temperature with the oxyacetylan 
torch or the carbon are, it was foul 


necessary for the operator to move ti 
heating agency over the work at a spe 


in proportion to its relative rapidity @ 
heating, or to increase the thickness @ 
the erystalline layer to such extent lim 
it would partially diffuse some 
heat. 


Treatment Can Be Given to 
Any Shape or Contour 


To point out the advantages of su 


a skin treatment over the usual 
of covering parent metal 

tively thick layer of welding elect 
deposit seems unnecessary. 
ment is applicable to both t 
sections, and it can be m: 


met ho 


a rele 


trea 


contours or may be appli 
or overhead as well as hor! 
The disadvantages, if they 
sist largely in the fact 
overlay cannot be groun 
smoothness; and that if a) 
soft steel and subjected 
heavy pounding, the overla 
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endency to imbed itself in the soft steel 
dy, unless the parent metal be ear- 
rized first to prevent such imbedding. 
For the welder this new method of 
shtaining a wear-resistant, corrosive-re- 
stant, heat-resistant surface on ferrous 
vtals opens up avenues for further 
ofitable business. Now that it is pos- 
ible cheaply to prepare a metal surface, 
Il or in part, so that its length of life 
< inereased many times (while its thick- 
ness is not increased 1/32 in.), the weld- 
>’s usefulness to industry takes another 
tep ahead. 





as for Detroit Comes 
580 Miles 


The recently completed Michigan Gas 
Nransmission Corp.’s new 230-mile line 
pf 22-in. links the plants and 
mes of Detroit with the gas-producing 


pipe 


wells of the Texas Panhandle, 1,580 
miles distant. Overall, this is the world’s 
largest gas line. The photographs show 
some of the highlights in the construe- 
tion of the 230-mile lap between Zion- 
ville, Ind., and Detroit. 





Profitable Specializing in 
Welding Work 


Factories, railroads and other indus- 
tries equipped to do heavy welding, 
sometimes find it necessary to call on 
outside shops for light work. 

A short time ago, H. K. Hagan, of 
Denver, Colo., was approached by a 
representative of a railway corporation 
in regard to the welding of the steel 
rolling doors of 30 of the railroad 
freight houses. 

The welding department of the rail- 
road shop was fully equipped to handle 


* 
Courtesy The Lincoln Electrie Co 


Laying a 22-In. Pipeline to Take Gas to Detroit Consumers. 


Fig. 1 

ite and re 
Fig. 2, 
Minutes ¢ 
Ipe with an 


sections of pipe delivered to the 
for laying, 

“ope saves the pipe’s face. In 
ang covers an 80-ft. section of 
le. 3 phaltic enamel, 

bing the in front go the pipe stringers, 
Bd cheare = along a previously surveyed 
Fig. 4 i ees 

akes a bu, Y, 2. Minutes’ time this welder 
ielded a, weld in the 22-in. pipe with the 
Neraging > ‘ng twice around each joint and 

& << to 25 joints each day. 


Fig. 5. The coated sections are 
ready for tacking and welding. 

Fig. 6. Four parallel 12-in, lines, spaced 5 ft 
apart, are used at river cressings. 

Fig. 7. _Right on the river banks, standard 
pipe and fitting are fused together into perfect 
ly mated headers for each of the seven rive: 
crossings. 

Fig. 8. A header feeding the four river-cross 
ing lines. The distance between headers is about 
2,000 ft., and they are located on the banks 
above the highest recorded water-marks. 


lined up, 


any heavy welding job, but could do 
nothing with the freight-house doors. 
An attempt had been made to repair 
several of them at the railroad shop, 
but of necessity the work was so 
roughly done and so much new metal 
had to be dressed away to allow the 
doors to be raised and lowered, that the 
doors broke at the weld. 

By making a jig large enough to hold 
the doors in position while the work was 
going on, Hagan had no trouble in 
making a satisfactory job. It was not 
necessary to dress off any of the new 
metal, to allow the doors to be raised 
and lowered easily. 

Another job of light welding which 
Hagan took over from a shop where 
heavy welding was done was the plac 
ing of partitions dividing large metal 
tanks into three compartments. This 
was Government work where riveting 
was prohibited by the specifications. 

By the use of light rods and equip 
ment especially for light jobs, Hagan 
did the work to the satisfaction of the 
Federal inspectors. 

Welding fenders, and other work on 
automobiles, where the appearance ot 
the completed job is of importance, 1s 
another class of work where Hagan finds 
his special equipment valuable. He says 
that with proper tools and materials it 
is possible to make repairs that will be 
almost invisible, without dressing tlie 
joint after the job is completed. 

With metal and similar stock 
available in lightweight rods, Hagan 
finds it profitable to repair modernistic 
metal furniture of all kinds. Floor 
lamps, andirons and other fireplace ae 
cessories make up the bulk of this work. 


monel 





Awards Contracts for 
Eight Oil Tankers 

The Standard Oil Co. of New Jersey, 
entering upon what is said to be the larg- 


est shipbuilding program ever under- 
taken by a private corporation in the 
United States, has awarded contracts for 
the construction of eight oil tankers at 
a total cost of more than $13,000,000, the 
execution of which will require approxi- 
mately 7,000,000 hours of labor. The 
vessels, which will range from 12,000 to 
13,000 tons each, will replace obsolete 
boats in coastwise service. 

Federal Shipbuilding & Dry Dock Co , 
Kearny, N. J., will build four of the 
tankers; the Bethlehem Shipbuilding 
Corp., Lid., will build two at their yards 
at Sparrows Point, Md., and the remain 
ing two tankers will be built at Chester, 
Pa., by the Sun Shipbuilding & Dry 
Dock Co. Though it is not reported to 
what extent welding will be used in the 
construction of these vessels, it is signifi- 
cant that all the companies mentioned 
have made extensive use of welding in 
the building of tankers and other eraft. 
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Cuts Costs and 


Speeds Construction 


o¢ Gas Pipeline 


Hk Pacific Gas & Eleetrie Co. re- 
cently completed a second natural- 
pipeline from Milpitas in 
Santa Clara County, Calif., into San 
Francisco at a cost of approximately 
$1,650,000, the purpose of this being to 
provide an alternate source of supply 
as protection against possible service 
interruptions. 


gas 


The new pipeline is of 22-in. all-steel, 
high-pressure, double-bell pipe, with a 
thickness of 5/16 in., both longitudinal 
factory field 
made electrically. The pipe was fabri- 
cated by the Western Pipe & Steel Co. 
at South San delivered 
in 30- and 60-ft. lengths and laid in a 
trench about 30 in. wide and 40 in. deep. 


joints and welds being 


Francisco and 


Pipe Delivered in 30-Ft. and 
60-Ft. Lengths 

Some of the 30-ft. pipe were welded 
into 60-ft. the plant for 
transportation to the treneh. The eon- 


sections at 


tract called for more than 7,900 30-ft. 
lengths of pipe, each weighing 2,170 Ib. 
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and built for a working pressure of 250 
lb. per sq. in. 

Work on the project involved dillicult 
problems of engineering, construction 
and transportation. In some places the 
line goes down into deep ravines and 
under stream beds; in others it traverses 
rocky stretches where dynamite had to 
be used. 

Approximately 1,000 double-bell an- 
gles were made for use in the many 
bends, so that it was not 
make field angle welds. 


necessary to 


Thirteen and a half miles of the gas 
main was completed by the Pacifie Gas 
& Electric Co.’s own construction forces, 
the remaining 314% miles being built by 
the Youndall Construetion Co., of San 
Francisco. 

The sections as they were reeeived 
from the plant were unloaded from the 
trucks and trailers and lined up along 
the treneh, this being accomplished by 
cranes 
trucks. 

From 8 to 10 pipe seetions were tack 
welded together as they rested on skids 


mounted on tractors and motor 


Shot-Blasting Pipe 
Before Priming. 


(Due to soil condi- 
tions, the pipe had to 
be thoroughly protect- 
ed. Otherwise the ben- 
efits of welding would 
have been nullified by 
corrosion. ) 


































a ay 


placed across the trenel. 
ing welding crews welde: 
together. 
Just 
welds, each length was teste: 


prior to makin; 
pressed air, using the so ids 
Similar tests were made at 

ing the rolling welds, the pip: 
being as much as 2 
instances. The final 
then completed and then 
the trench began. 


miles 
Jol we W 


Tractors With Hoists and Booms 
Speed Lowering of Pipe 


One method of lowering 
use of two tractors or moto! 
equipped with a hoist and 
working from 200 to 300 | 
means of the hoist and bo 
say from 200 to 300 ft. u 
picked up sulliciently to en: 
men to remove the suppor! 
after which the pipe was let 
the earth was backfilled in 
by bulldozers or by tract 
equipped with boom-typ 
Before the line was cons! 
survey was made along th 
of-way to determine the po 
of corrosion or electrolysis 
it was decided to 
part of the pipeline and su 
remainder. The pipe, in | . 
30-ft. sections, was first prin 
wrapped spirally by a pipe- 
chine. The 
place by 


double 


covering was 


means of a Ul 





roll 


lols 


tle 
‘at 


and 


ork 


Many Bends and Turns Were Necessary in the 45 Miles of Pipe. 


bituminous compound melted and ap- 
plied hot. In addition to the coat of this 
compound between the eovering and 
pipe, another coat was applied between 
the two layers of covering on the double- 
wrap, and an extra coat on the outside 
layer previous to applieation of the final 
wrapping of express paper, which pro- 
tected the entire treatment on the pipe 
surface. 

After being wrapped, 2 30-ft. seetions 
were welded together for transportation 
to the pipeline where the contours of the 





Launch Four Welded Barges 
For Gasoline Transport 
By EDWARD H. SYKES 


tsburgh Correspondent, 
Welding Engineer 


rhe Bethlehem Steel Co., of Pitts 
burgh, Pa.. late 


all-welded 


in June, launched four 
isoline eargo barges for the 
ransportation Co., of Pitts 
the steel-company’s marine 
etsdale, Pa., on the Ohio 
miles below the heart of the 


Campbell] 


burgh, fro 
Ways at 


river, a fe 


metropoli 


These | s account for only a por 
tion of the x 00,000 worth of steel float- 
ng equipment whieh the Campbell 
Transportation Co. has purchased this 


year, so { in a vast inland-waterway 
expansion gram. The company, whieh 
ith the John W. Hubbard 
onally known shovel and 
ufaeturers, is one of the 
transportation 
United States. 


8 affiliate, 
Interests. 
hardware 


arges . 
ead organiza- 


fons jn 
" Charles 


land permitted 60-ft. seetions, but in 
hilly country where there were many 
bends and turns, the: 30-ft. lengths were 
used. 

The welding was earried out by H. C. 
Price, Ine., of Bartlesville, Okla., who 
used 300- and 400-ampere 
driven 


gas-engine- 
welders. All welds were made 
with ehill-rings. The rolling welds were 
made with two passes, using 5/16-in. 
electrodes. The bell-hole 
made with 3/16-in. elee 
trodes, using 3 and 4 passes. 


Pag 
and °-in. 


welds were 


Welding Two 30-ft. 
Sections Together. 


(Such sections, which 


the grade was fairly 
level, were made at 
the plant and trans- 
ported to the job.) 


Campbell, head of the company, is an 
enthusiastic welding advoeate. 

Each of the four barges has a capae 
ity of 8,500 barrels and, fully equipped 
with pumps and piping, cost in the 
neighborhood of $30,000 apiece. They 
will be used to transport gasoline and 
other petroleum produets on the Missis 
sippi and upper Ohio rivers. 


The barges, of are-welded construe 


were used only where 


tion, each have ten separate compart- 
ments for the storage of petroleum 
products. They are 195 ft. long and 11 
ft. deep, with 35-foot beams. They have 
heen classed as A-1 oil barges by the 
American Bureau of Shipping and are 
provided with the latest safety devices 
for handling flammable and explosive 
liquids and gases. 





Welded 6!/,-Ton Crankshaft 
Avoids Large Time Loss 


By BENJAMIN NAPHEYS 

A job of heavy welding recently com- 
pleted by The National Welding Co., 
Denver, Colo., was the means of saving 
a eustomer several thousand dollars, as 
well as avoiding 6 months’ loss on the 
use of a piece of machinery vitally nee- 
essary in the eustomer’s business. 

The erankshaft of an ammonia com- 
pressor in the plant of a loeal ice and 
eold-storage company broke at one of 
the main bearings. The shaft weighs 
614 tons. Putting in a new shaft meant 
laying up the machine for many months, 
and an expenditure of several thousand 
dollars. 

[It was decided to repair the old shaft 
by welding, but after getting the shaft 
out it was diseovered that the metal at 
the unbroken end of the bearing was 
erystallized, so the entire bearing ‘was 
eut out and a new piece of metal welded 
into the shaft. 

The crankshaft was first laid out per- 
feetly straight on a level base. The new 
metal for the main bearing was put in 
place and held in position by bloeks and 
wedges, gnd trued up with the rest of 
the shaft before the weld was made. 

After the welding was completed the 
shaft was put into V-blocks and slight 
were taken out by the heat 

When the shaft was replaced 
the new bearing proved a perfeet fit. 


bends 
method. 


Six days were required to take out 
the erankshaft, weld in the new bearing 
and replace the shaft, ready to operate. 
The compressor was immediately put 
into serviee, and has been running per- 
feetly, without heating the new 
hearing. 


even 








Launching One of the 8,500-Barrel Cargo Barges. 


THE WELDING ENGINEER 
July, 1936—Page 39 

















The Handling, Storage and Proper Contry 
of Compressed Gas Cylinders .. . 





Paper read at the 36th annual convention, Internationa! 


Acetylene Association, Cleveland, Nov. 


12-15, 1935 





KF ALL the products of the chem 

ical industry, the gases are the 

most intangible and are, there 
fore, as a class, relatively difficult to 
prepare for convenient use and storage. 
In order to make a gas available for 
commercial uses it is necessary to com 
press it or otherwise to coneentrate it 
in a relatively small volume of space, 
and this requires that it be placed under 
pressure. In the case of acetylene the 
gas must also be dissolved in a suitable 
solvent. T’o hold these gases under the 
pressures necessary to make them avail- 
able for commercial use, steel cylinders 
are employed, 

These cylinders constitute a special 
class of storage container on account of 
their singular use, and are made of spe 
cial high-quality steels compounded to 
have characteristics that are essential for 
the type of service to which they are 
subjected. They must withstand all con- 
ditions due to internal pressure and the 
physical characteristics of the gas; they 
must also withstand all normal handling 
and use, and unfortunately some unnec 


essary abuses. 


Cylinders Are Not Intended for 
“Extraordinary” Usage 


It is easily understood that com 
pressed-gas cylinders could not be de 
signed to serve every kind of use for 
which their convenient size and shape 
often recommends them. For instance, 
owners have at times found thoughtless 
people using gas cylinders for rollers 
as a convenient means for moving heavy 
objects. Obviously it would be impos 
sible to construct these containers to 
withstand such abuses without exces 
sively inereasing their weight, cost of 
production, transportation and every 
other item incident to the overhead of 
supplying gas to the consumer. A Fed 
eral law requires that all compressed 
gases transported in interstate commerce 
must be in containers that comply with 
the rigid specifications of the Interstate 
Commerce Commission; also that these 
cylinders must be maintained in aceord 
anee with their rules and regulations. 
Many state and municipal authorities 
also require similar complianee within 
their respective jurisdietions, 

These specifications and regulations 
form the backbone of the industry upon 
which is based its fundamental security. 
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They are the guarantee of safe eylinder 
equipment, aud the consumer should in- 
sist upon the gas manufacturer furnish- 
ing him with cylinders properly marked 
to indicate compliance with the Inter- 
state Commerce Commission require 


ments. 


Each Cylinder Is Subject to 
Rigid Inspection 


Compressed-gas cylinders are safe and 
convenient packages for the purposes 
for which they are intended. Their own- 
ers are respousible to Federal authorities 
for proper maintenance, inspection and 
testing at stated periods. At the time 
of its manufacture and on being ap 
proved for service, each gas cylinder is 
recorded with the responsible Federal 
agency and is stamped with the required 
identification markings. The life reeord 
of each cylinder is completely dependent 
upon preservation of these identifying 
characters. Throughout its entire service 
life, therefore, its record must be main- 
tained. Users can cooperate with the 
cylinder owners by taking precautions 
to avoid any action which would tend to 
mutilate these markings, whether they 
be stamped in the cylinder wall or at 
tached to the cylinder on a name plate. 

Kach company depends upon these 
markings also as a means of identifying 
their property. Very often cylinders are 
found by gas manufacturers and by 
users which bear markings that they 
cannot interpret. For that reason the 
Compressed Gas Manufacturers’ Asso- 
ciation, at 11 West 42nd St., New York, 
N. Y. maintains a rather complete ree 
ord of all eylinder identification mark- 
ings. These records are used by the rail 
roads and other public carriers through- 
out the entire United States and the 
Dominion of Canada as a souree of in- 
formation for determining ownership 
and subsequent disposition of eylinders 
that are not aecompanied by shipping 
orders or are not properly tagged. Simi- 
larly, many astray cylinders are returned 
to their owners through that Association, 
whieh will furnish forms to anyone in 
terested for the purpose of reporting the 
location of astray cylinders. 


All users of compressed gases ought 


s"a By F. R. FETHERSTON 


Secretary, Compressed Ga 
Manufacturers’ Associatio; 


to be cylinder conscious 
employees who handle thy 
those who are responsible fo, 
chasing, inventories, distributio; 
practices and insurance should mak, 
definite part of their routin 

this property, which is loane 
gas consumer, Is properly hand| 
stored while in their car 


Che x 
that follow are intended t 

of the more important reco: 
concerning the handling and st 
oxygen and acetylene cylind 
also attempt some suggestio: 
ing proper control of eylinde: 
the user’s possession. The te: 


trol” is used in the sense of jp: 
proper use and proper himitati 
quantity of cylinders borrowe: 
tion to the user’s actual req 
One of the first rules fo: 
handling of compressed gas « 
to prevent their being dropped 
ing each other violently. ‘| 
precaution, if kept well u 
suggest other practices whit 
be attempted, such as the littu 
eylinders with a magnet, or } 
from place to place by mea: 
or chain sling. While in port 
they should be conveyed b 
truck or securely fastene 
cradle or platform. They shoul 
far enough away from actual ope! 
so that sparks, hot slag or than 
possibly reach them. 


Keep Cylinders Out of Water, Mud 
and Away From: the Curious 


If cylinders are used on doe! 
waterways, care should be ex 
see that they are not subme! 
or mud. When operations ar 
lic highways, in building 
places to whieh the public la 
access, precautions should Lak 
keep well-meaning but cul pe 
from tampering with the ey!ince! 
attachments. 


If gas cylinders have b use 
trenches or other exeavatiol itt 
that all sueh cylinders have bee! 


moved before refilling is sta 
inder buried under the gr 
only lost to service, but ma 








ud 


eonstitute a troublesome 


tain conditio 


hazard. 
It is sometimes necessary to use gas 


on scaffolds or temporary 
, so used they should be 


evlinders 


stages, apa ¥ 
rely fastened 80 that they cannot 
fall or be the cause of employees trip 


yas they ve about them. 


conducted in 


When operations are 
nfned or cramped quarters it is al- 
role 7 . 
preferabit to have the cylinders 
wa'> 


nable distance away. The 


placed a reat 


iose will make this pos- 


se ol extra 

le In such cases an attendant should 

i» near the cylinders to shut off the 
Ives 1T an erie rgency arises. 


Gas Should Not Be Transferred 
From One Cylinder to Another 


Sufficient emphasis can hardly be 
ven the rule that oxygen and acetylene 


must never be transferred from one con 


tamer to another; neither should other 
vases, chemicals or compressed air be 
placed in eylinders intended for other 
specific gas service, even though in 
formed by other persons that no hazard 
is involved. Very often even experi 
enced chemical engineers fail to recog- 
nize the potential hazard that may result 
from this misuse of gas containers. 

\ll users of oxygen should be aware 
of the violent reaction of high-pressure 
oxygen with oils and greases. For this 
reason one should never permit the han 
with 


gloves nor allow oil or 


dling of cylinders or apparatus 
oily hands or 
grease directly or oily waste or rags to 
cme in contact with oxygen cylinders, 
alves, regulators, gauges, or other fit 
lings. 

It is recommended that gas cylinders 
lw stored inside of suitable ventilated 
buildings. They should be kept away 
from radiators or other sourees of heat; 
also protected from moisture and aeeum 
Wlation Of lee or snow. 

Oxygen is not an inflammable gas but 
is a supporter of eombustion. There 
lore, such cylinders should not be stored 
near Inflammable material, especially oil, 
grease, or other substanee likely to cause 


Oy accelerate a fire. 


Protect Cylinders from Passing 
or Falling Objects 

When 
that they 


storing gas cylinders, be sure 


are well proteeted from dam 
age by falling or passing objects. It is 
4 good rule to avoid storing or leaving 
tylinders out-of-the-way places; not 


Only may they be lost, but other mate 
rials may piled 


about them, 


necessary fire hazard, 


become 
wausing wy 
Acetyl rie 


cylinders should always be 
stored and 


ed with the valve end up 


The o , 
eY shoul Hot be allowed to rest on 
Their side 
We hay 
@ have entioned the care exereised 


W evlinde) ‘ : 
Mn wners to maintain them in 
proper ron) tion. The 


users of these 


eylinders have possession of them for 
much longer time than the owner, and 
for that reason it is a part of their 
responsibility to exercise a reasonable 
degree of control so that the eylinders 
will give the full measure of service for 
which they are intended. 


Buy Gas Only as Needed; 
Avoid Stocking Too Much 


Full cylinders should be ordered by a 
purchasing department in direct propor 
tion to the current usage. One need not 
carry excessive stocks of eylinders in 
reserve, as all distributing stations pride 
their prompt 
service. Storing more cylinders than re 


themselves on delivery 


quired merely adds to the amount of 
money tied up in these materials and 
increases the difficulties of proper con 
trol. 

A frequent inventory of cylinder stock 
will prevent the loss or misplacement of 
cylinders, aid in keeping the user’s and 
the supplier’s reeord in agreement, and 
keeping full eylinder 
down to normal. Stray and empty cy! 


assist in stock 
inders not returned to the shipping de 
partment can be located. Stocks carried 
by individual departments can be 
Waste to the user 
can also be eliminated if a practice is 


cheeked for excesses. 


made of marking the approximate re 
maining contents on partly used eylin 


ders with white chalk (oily crayon 
should not be used), and then using 


what is left in them before starting to 
use full cylinders. 

Mark all empty eylinders clearly and 
remove them promptly from the operat 
ing point to the shipping room for re 
turn to the supplier. Keep those empty 
cylinders separate from full ones so that 
the stock of gas on hand. may be readily 
determined. Cylinder caps should be re 
placed on empty éyvlinders and returned 
with them 

The storekeeper, or individual in 
charge of full cylinders, should, whe: 
ever practicable, release a full cylinder 
only upon the return of an empty one 
by the operating department. When op 
erations are sizable, a simple internal 
record of movements by departments on 
a quantity basis is of immeasurabl 
benefit. 

The storekeeper and purehasing de 
partment will find such a record invalu 
able. Many users specifically control the 
transfers of eylinders from point to 
point through such records to see that 
all cylinders when empty are returned 
promptly to the suppher, to prevent 
loss and to fix responsibility for damage 
which may occur if proper physical care 


is not exercised 


Check Return of Cylinders From 
Temporary Jobs 

A double check should be ordered on 
the return of cylinders from temporary 


operating points to prevent them from 


going astray or falling into the hands 
of inexperienced persons who may at- 
tempt to use the contaimer or contents 
for purposes other than that intended. 

Cylinders held in reserve for emer- 
infrequent use at isolated 
points should be inspeeted at reasonable 
intervals to see that no damage has oc- 
curred to the eylinders and that the eyl- 
inders contain an adequate supply of 


gency or 


gas. 

If at any time a eylinder shows signs 
of being damaged, or gives evidence of 
leakage at the valve or safety device, 
return it to the supplier with an ex- 
planation so that a special imspection 
When cylinders are ob- 
served in odd or stray places and no 


may be made. 
evidence of recent usage is apparent, 
notify the supplier so that he can pre- 
vent their going into careless hands. 


Ask for Copy of Rules for 
Care of Cylinders 


The Compressed Gas Manufacturers 
Association has published a set of rules 
for the safe handling and storage of 
gases that apply not only to the gases 
used in the oxyacetylene industry but 
also include other eompressed gases. 
Copies of these rules will be gladly fur 
nished to anyone desiring them, either 
from the offiee of the Association, at 11 
West 42nd St., New York City, or from 
the International Acetylene Association. 

As a final thought let me leave with 
you one admonition that applies to the 
gas manufacturer and the gas user alike 


be cylinder CONSCIOUS. 





New Company Makes 
All-Welded Boat Trailer 


The American Trailer Works has been 
formed to manufacture, by the are-weld- 
ing process, 2-wheel and 4-wheel boat 
using Ford front axles and 
frames. They are located at 1032 South 
fist St., Milwaukee, Wis. They are also 


8s yO 


Welded Boat Trailer Made by Milwaukee 
Concern. 


trailers, 


making 4-wheel and 2-wheel trailers tor 
mounting gas-engine-driven are welding 


sets. Henry Manske is manager. 





employing welding in its 
steam-cireulating system, an Eastern 
plant needed 60 steam-fitters constantly. 


Before 


After introducing welding, the same 
plant, although its output has been 


trebled, uses but 20 steam-fitters and 12 


welders. 
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Get 'H. O.T 


By H. O. 


“on Welding 


T. RIDLON 





Old-Timer Asks for a Showdown 

A friend—a welding-shop proprietor 

writes the Old Maestro the following 
letter: 

For some time we have been forced to read 

your writings and at times listen to your talks 
on welding. Now, the writer has heen con- 
nected with this thing called welding since 1910 
and has heard quite a little discussion on same, 
but what is this welding? 
_The American Federation of Labor does not 
list it as a trade. The United States Depart- 
ment of Labor does have an industry listed as 
welding. Thousands of people don’t know what 
can be done with it. 

We poor eggs who face this flame day in and 
day out are just men of the world 

Now let us get together and bring this thing 
to a showdown and have it understood that 
welding is an industry and that welders are men 
of real learning and that there are engineers, 
and experts among us that can stand up before 
any industry. 

It seems that I have been given a mis- 
sion in life to fulfill. But, just how I’m 
to go about fulfilling it, I don’t know 
because the world in general doesn’t 
read our trade papers. And, me doubts 
seriously if any other nationally read 
“sheet” would print what I write. The 
Fusion Party might print it, but as yet 
they haven’t one thin dime in their 
treasury. Now here’s a gent that wants 
something done and he does not support 
his party. Beg your stuff, perhaps he 
doesn’t want to belong to the Fusion 
Party. 


In the last line in his second para- 
graph, he says, “Thousands of people 
don’t known what can be done with it.” 
People? Hell, my friend, even most 
welders or so-called welders don’t know 
what can be done with it. I know I 
don’t. What is happening today, a few 
years ago IL would never have guessed 
could happen. What will happen in 
welding ten years from now, I dare not 
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even dream about. And who a hundred 
years ago would have dared dream about 
brick-layers and structural-steel men 
and carpenters and plumbers and steam- 
fitters building up in the air a structure 
fifty or sixty stories high. Through gen- 
erations these trades have gone forward 
and become known for what they are, 
not from some story or “ad” or publicity 
stunt, but because they did things. 


Great crafts of the past have been 
lost to the world forever because some 
old fogey kept locked within himself the 
things learned only from experience 
afraid to pass it on to younger men, and 
not willing to listen to or try new things. 

In a great astern city a chap has a 
sign hanging out saying that he welded 
diffieult metals. While I was talking 
with him, one day, a customer walked in 
with a job. The shop owner looked at it 
and said, “It is white metal, it ean’t be 
welded.” Now, this lad has been in the 
game, le says, for twenty years, and he 
reads no trade papers. Well, to make a 
long story short, he now knows how to 
weld white metal. 

But we all have to learn. However, 
most of us don’t take advantage of the 
chanees we have to learn. 

Now let’s go back to our protesting 
friend. He has a nice business, but his 
shop is like thousands of other welding 
shops. Just a place to earn wages. And 
he has and has had for years the chance 
to have one of the swellest shops in the 
country. But it seems that he is like 
many others; he thinks that you don’t 
have to merchandise. But that’s where 
he’s all- wet. 

















Rear and Side View of the Welder’s Cylinder Trailer. 


(You can make this up out of scrap material 
just the thing fc 
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and a couple of automobile wheels. 


You'll find it 
x hurry-up calls.) 






And if he wants we! 
better known, let him ta 
his opportunities to sell 
rest of the shops about 
along or fold up. It y 


ping a stone in a quiet | thy 


will spread and spread { 
understand. 


An Outfit for Quick Service 


Business is looking uy 
better, and when things 
ter we must look toward. | 
will help keep them thai 
welding shops the all-in, 
service, Not all shops ha 
and it is rather hard on 





Perspective of the Trailer. 


or any car for all of that, 
couple of tanks into it and 
a job. And it looks like | 


So | got my good friend bar 


into a corner one day and lier 
drawings that came out w 
idea being to have a spar 
tool box ready to go any tin 
rush call comes in, and the 
available, hook your trail 
ear you have handy, put the 
the floor of the ear and tal 
to the job and 
through, and you can get bay 
shop. A shop owner should 
on jobs unless it cannot bi 
but be on hand to take "ply 
take care of customers con 
shop. 


leave lin 


And just in case some « 
don’t know it, you can ge! 
tool boxes that have plac 
regulators, toreli, lose 4 
wrenches. 

You don’t have to use I 
it. I'd suggest using the 
wheel and the same size a 
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Building Up Pump Rotor. 


igh-Carbon Steel for Wearing 


ring are two interesting ap 


\fter finish grinding, this 
file-hard surface. The pump 













have to on it just perfect in every respect, be- 
cause those welds will do a lot to sell 


your service and welding in general. 


1 case you 
ret, should you make 
put a nicely painted 
the world about your 
ple well-chosen words. 
east, make each weld 


* ¥ ie 


The thought for the month: To be 
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Metal Spraying 


1/16 in, thick on the diameter after fin 
ish grinding. Each end of the shaft was 
built up for a length of 13 in. 

R. J. Ryan, of the John Nooter com 
pany, reports that they have built up 
quite a number of shafts and pumps 


with their “Metallizing” gun, and all 
these have been highly successful. They 
see a big future for this type of busi 
ness. 


Longer Life Given Aluminum 
Pulleys 

Because of their light weight, V-pul 
leys made of an aluminum alloy 
airplanes, but the 


are 


desirable for sott 


To eliminate this 
difficulty, the grooves of the pulleys are 
sprayed 


metal wears quickly. 


with 1/32 in. of eold-rolled 


‘up of a pump rotor and 


metal spraying recently 
John Nooter Boiler Works 
Mo., using a machine 


14 in. 
0.060 in. with 


in diameter, 
1.20% -ear 


rotor, 





own) was built up at the 
ith an equal thickness of Steel-Sprayed Aluminum Pulleys. 


utting back into service a 
more 


lasting Before spraying, the 
pulleys are blasted with steel grit so thi 
sprayed stec! will make a good bond to 


steel, which gives a harder and 


the cost of a 
this 
reports that the reeondi 


i fraction of 
surLace. 


company for whom 


wearing far better than ‘ 
7 the aluminum, according to H. B. Rice, 


of the Metalspray Co., Inc., of Los An 
geles, Calif. 


itp. 
of the roll bearing which 
lis also was built up with 
teel, resulting in an ap 
Worn Pump Rods Built Up at 
Big Saving 

One of the large Western railroads is 
building 


a case-hardened surface 


up their worn monel-metal 
pump rods for recipzocating water-feed 
locomotive pumps by spraying monel 
metal onto the worn rods by means of a 
“Metalspray” gun. A typical job of this 
kind completed for $8, 


compared with a cost of $40 for a new 


was recently 


rod, 
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Sprayed Lead Makes Welded 
Seams Smooth 

To make smooth the are-welded seams 
gasoline truck tank, 
molten lead was applied by a spray gun 
14-in,-diameter 


in a removable 


ig a Roll Bearing. along the seams, using 





Gas Tank With Sprayed Seams. 


and then the seams were 
seraped smooth so that all cavities and 
irregular surfaces were filled. After this 
treatment, the tank was enameled. Thirty 
tanks were treated in this manner, at an 
approximate cost of $5 per tank. In 
California, this has beeome a standard 
application in the construction of truck 
tanks, reports H. B. Rice, of the Metal 
spray Co., Ine., of Los Angeles. 


lead wire, 





California Shop Owners 
on Vacation 


It would seem that the California job 
shop owners had declared the season 
for vacations, from the number 
who are taking theirs at this time. Many 
more perhaps may be away than are 
here mentioned, and, perchance as many 
are contemplating a “breathing spell,” 
but the following have just been called 
to our attention: 

A. C. (“Red”) Munsell, of the Orange 
County Welding Works, of Santa Ana, 
is on an extended vacation trip to points 
Kast, including Minneapolis. 

Paul B. Hughes, of the Soto Welding 
Works, Los Angeles, will return this 
month from a few weeks spent in Illhi- 
nois and in Detroit. 

H. (“Shorty”) Brann, of the Mission 
Welding Works, Los Angeles, is taking 
a trip to his old home in Hudson Falls, 
N. Y. During his “sojourn,” Mr. Brann 
will take time out and attend the Hobart 
welding instruction classes at Troy, O. 
He expeets to return via Detroit, from 
where he will drive home in a new Plym- 
outh ear. 

W. J. Williams, of the Williams 
Welding Works, Huntington Park, is 
away spending a few weeks in the cool 
and land of British Columbia. 
Mueh of his time will be spent at Van- 
couver. 

And, last, but by no means least, 
A. W. (“Art”) Johnson, of the National 
Kleetrie Welding ‘Corp., Huntington 
Park, is taking his much-earned vacation 
in beautiful Yosemite Valley, of Cali 
fornia. 


open 


scenic 





By substituting welding for casting 
in making jigs and fixtures an eastern 


manufacturer has eut his costs an av- 
erage of 20%. 
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“Investigate and Follow-up” 
Is Collection Formula .-. 


By JOHN T. BARTLETT 

Credit, skillfully extended, builds sales 
volume. The right formula and methods 
will hold losses to a reasonable figure. 
This investigator commends the prac- 
tices of W. I. Reynolds, who, for 19 
years, has operated the Standard Ma- 
chine Works, Boulder, Colo. 

Much of this shop’s welding patron- 
age comes from the Boulder county 
mining area to the west. There are some 
large operators, but local mining is nota- 
ble for the numerous small projects. 
There are shoe-string mining ventures, 
and out-and-out wildeat enterprises. 
During the past three years, mining ac- 
tivity has surged high, with the result 
that the Standard Machine shop finds 
about two-thirds of its total volume in 
this field. 

“About 50% of our business is on a 
credit basis,” reported Mr. Reynolds. 
That is the result produced by applica- 
tion of two policies. 

The first is careful credit investiga- 
tion. Before extending credit, Mr. Rey- 
nolds gets the important facts about the 
customer. Information sources found 
especially valuable are certain other 
local concerns doing a heavy business 
with companies, firms, and individuals, 
operating “in the bills.’ The important 
thing is, before extending credit, to 
know the resources of the customer, his 
character, and sometimes, as with min- 
ers, the business prospects. 

It is a great help to Mr. Reynolds, 
for example, that he knows a great deal 
atout mines and mining. 

The position taken with respect to 
credit for petty amounts is often that 
the labor and inconvenience of credit 
handling is unwarranted. To applicants 
not entitled to credit, Mr. Reynolds 
knows how to say “No.” 

The second policy which affects the 
relative volume of credit business is the 
fast follow-up. Exceptions are made for 
unquestionably good accounts, naturally 

-but, in general, credit is quickly shut 
off with the customer who doesn’t pay 
promptly. 

The standard follow-up is, (1) a 
statement on the first of month, (2) a 
telephone call on the 15th, or immedi- 
ately following, if no remittance has 
been received. Making this telephone 
call, Mr. Reynolds is tactful and pleas- 
ant; but “gets across” that he has been 
surprised no payment has come in, and 
expects one. If now there are no results 
within a reasonable time, (3) Mr. Rey- 
nolds makes it his business to be in the 
delinquent’s neighborhood and to eall 
on him. 

The Standard Machine Works has 
certain customers for whom there would 
be no follow-up even though payment 
was delayed three or four months. How- 
ever, dealing with the kind of territory 
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he has, Mr. Reynolds often grants credit 
only on the basis of fast follow-up. He 
will “take chances” that, without fast 
follow-up, would not be warranted. 

Some small mine operators, for ex- 
ample, may ask for eredit until they 
have had a chance to get ore to the mill, 
and their payment. And at certain sea- 
sons of the year, when business is nor- 
mally slow, Mr. Reynolds will take on 
credit business he otherwise might not 
accept. 

This applies especially in winter. The 
importance of keeping an organization 
together through the winter, ready to 
function at high speed as_ business 
grows, is obvious. Keeping his men 
busy, Mr. Reynolds will take chances he 
otherwise would not take. 

He sets himself a bad-debt figure 
which, under his conditions, he considers 
reasonable, and then keeps within it. 

In Mr. Reynolds’ shop, standing 
against a wall, was a stoper—a piece of 
valuable mine equipment. A customer 
“went broke,” owing the Standard Ma- 
chine Works $135. The policy of effi- 
cient follow-up soon had Mr. Reynolds 
on the ground, talking with the cus- 
tomer. There was no money for him, 
or likelihood of it. However, on in- 
quiring, he found that certain equip- 
ment was owned outright, without en- 
cumbrance. He suggested that he take 
a stoper, and write the bill “Paid.” 

The customer agreed to the arrange- 
ment. “I’m offering the stoper for the 
amount of my bill,” Mr. Reynolds re- 
marked, “and I am sure I'll find a 
buyer.” That is one way for a welder to 
colleet a difficult account. 


“Playing Ball” With Garage 
Men Builds Business 

Handling the same quantity of busi- 
ness today as they handled prior to 1929, 
and experiencing no noticeable drop at 
ali during the depression, the Kaylor- 
Holman Spring Co., 314 8S. St. Joe St, 
South Bend, Ind., has reason to feel 
proud of their business. They are 
serving over 140 accounts. 

By “playing ball” with the garage 
man, the company has built up an 
enviable reputation with this class of 
trade, so that nearly every garage man 
in the city takes his work to the con- 
cern. 

The company specializes, as G. E. 
Kaylor says, in that work which the 
garage man cannot do. It has been 
found profitable to stay out of competi- 
tion with the garage man. A great many 
of his steady customers would like the 
company to carry on all repairs, but 
Mr. Kaylor believes in specializing, and 
he follows the theory that a greater and 
more reputable business can be secured 
and maintained if his concern confines 
its attention to just one or two lines, 
such as handling and rebuilding auto- 








motive springs and rebui 
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British Specification on 
Welded Steel Drums 


Welded mild-steel drums 
in Specification B. 8. S. 
recently issued by the Britis 
Institution. This specifica ' 
to all liquids except those w aevert & 
vapor pressures of more than 20 ! | ft 
sq. in. absolute at tempera 
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Welded Steel Siphons Add to 
Denver's Water Supply 


By FRANK CONLY 


VER a mile of are-welded steel 
pipe of large diameters went 
South 


earries the 


soulder diver 


into the 
whieh water 
brought through the newly 
Moffat Water Tunnel from the western 
ope of the rockies to augment the sup 


310 eondult 


completed 


ply of Denver, on the eastern slope. 


This conduit diverts the water from 


Boulder Creek to Ralston Creek, where 


a reservoir of 12,000-acre-feet capacity 
ereated by the eonstruetion of 

an earth-fill dam 1,150 ft. long and 175 
ft. igh. When 
e new filter plant 


the dam is completed, 
west of the 
city, Fraser River water will be turned 


directly into the city maims. In the 
ver is able to benefit indi- 
brought 


Divide, 


Pacifie water 
Continental 


water 


ectly tron Line 


Crreat 
rading it to users situated 
e city for water drawn from the 
ove the city. 

Event t is planned to bring 1200 
second-te { water through the Moffat 
but the present develop 
only halt that 


brought down 


about 
lhe water is 
from the east portal of 


the tunnel to a diversion dam above 


Eldorado Springs. Below the diversion 


comes a series of tunnels, siphons 
lumes, and open eanals. 

There are five tunnels, six siphons and 

x flumes. The tunnels carry the water 


through spurs of the foothills: and the 
rst is in the eanyon between 
tunnels No. 1 and No. 2. This siphon, 


543 It. lor 


siphon 


g, was put in to accommodate 
l-anticipated capacity of the SVS 
am and is of eleetrie-welded steel pipe 
I] in. iy ameter. Siphon No. 2, be 
tween tunnels No. 2 and No. 3 is 308 
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‘ong, and 96 in. in diameter. Later 
‘twin siy will be erected alongside ; 
nd the same applies to the other si 
phons im series. The tunnels were 
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arge enough to aecommo 
flate the fy 


anticipated flow when they 


are compe lined. 


} Siphon No. 3, between tunnels No. 4 
ae 7. , only 167 ft of steel pipe 
fe sehen eter), the remaining 1,172 

: ecast reinforeed concrete 


mpe. Siphons No. 4 (1,208 ft.), No. 5 


(2,940 ft.), and No. 6 (3,930 ft.) aré 
Flats 
plains 


in the eonduit line aeross Stony 
between the foothills and the 
No. 4 and No. 5 are welded steel pipe, 
but No. 6 is reinforeed-conerete pipe 72 
No. 6 is on a eonside1 
ably steeper than the 
phons, and on the alternative bidding, 


in. in diameter. 
orade other si 


eonerete won out for this stretch. 

When the full 
brought from the western slope throug! 
the main tunnel, 6 3/10 miles in length, 


amount ot water 1s 


another siphon line will be constructed 
2 to No. 6, 


inelusive, to carry the additional wate: 


parallel with siphons No. 


Eleetrie welding was specified for the 
5.466 ft. of steel pipe for these siphons, 
and ealled for some 15,000 Ib 
trode, of which 3,000 Ib. 
in the field. The approximately 1,80 
000 Ib. of steel pipe is mounted on stit 


ot elec 


was requir qa 


rings and roll rs, supported or 


fener 
with an average 


eonerete piers, span of 
50 ft. There are anchor piers wherever 
there is a change of direction, and thi 


expansion joints oeeur between the ar 


chor piers. 





Field-Welding the Pipe. 

(Welders had to lie on very stony ground part 
of the time when working.) 

All stiffener welded in 
place at the shop. All steel pipe was air 
tested to withstand an internal pressur 
of 90 Ib. per sq. in. 


were 


rings 


As an illustration of some of the haz 
ards the contractors had to contend with 
in the mountains, may be eited an unex 


pected happening. Several 20-ft. lengths 


This Section of 
Pipe Was Blown 
Over Half Mile by 
Strong Wind. 


(Examination 
showed no weld frac- 


tures.) 








Welding Seams on Cylinders. 
(These were used in reinforced cast concrete 


nipe n steey ades.) 


of pipe, 7 ft. im diameter, had been 
delivered in a draw on Stony Flats when 
a strong gust of wind sweeping across 
the draw carried the great pipes down 
the slope, up the next slope and across 
lengths were earried a 
half 
s before the 80-mile-in-min 
them up 
Colonel Croeker, consulting 


the flats. Two 
distance ove a mile; and only a 
few mome! 
ute gust eaught hike so mueh 
matehwood, 
engineer for the water board, had been 
standing in one of these lengths. 

The work of erection kept a foree ot 
10 to 11 men almost constantly in the 
field for a period of about 134 days. 
The steel siphons after completion, were 
sprayed with aluminum-bronze paint 

The hie 
for all th 


eonduit, as the 


steel siphons did not account 
welding on the South Boulder 
greater portion of the 
preeast conduit siphons were of the eyl 
inder reinforcing type, due to the steep 
This was all 


t 


erades to be negotiated. 
shop welding, incidental to the construe 
pipe. 

The eleetric-welded steel siphons were 
erected by the 
Co., other 


eontraetors being responsible for exea 


tion of the 


manufactured and 
Thompson Manufacturing 


vation and conerete piers. 
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Putting Showmanship Into 
the Welding Business 


By STUART SECHRIST 

A little bit of showmanship is a pay 
ing proposition in the welding business, 
just as in any other, judging from the 
experience of the Nevada Welding 
Works, Reno, Nevada. Here’s a firm that 
has probably attracted more attention 
than any other in the state—and its busi- 
ness reflects the fact—through unusual 
publicity “stunts.” 

For example, the company took a port- 
able outfit to the top of the highest near- 
by mountain in the distriet and used it 
for several hours one evening. The next 
day the newspaper published a story in 
this vein: “The blue light flashing on top 
of Mount Blank, which attracted the at- 
tention of so many Reno people last 
night was from the welding outfit of the 
Reno Welding Co. which was doing a 
job here. The light was reported seen 
from (so many miles). Some people won- 
dered if the light might be due to the 
unusual condition whieh oceasionally 
makes the aurora borealis visible in 
points as far south as this.” 

This interest-creating start was fol- 
lowed up by brief mention of some of 
the important work the company had 
handled in the distriet. The whole story 
was written in news style and was actual 
publicity rather than paid advertising. 

“Few newspapers will give obvious 
free publicity but if you make news, they 
are glad to publish it,” says owner N. D. 
Selfridge. “We did something that ae- 
tually did attract attention and create 
curiosity. The paper was meeting the 
news requirement by publishing an an- 
swer to the question of what the light 
was. Of course, you couldn’t use this 
‘stunt’ more than once or twice a year at 
the most—but it works mighty well 
then.” 

Another time the company earried its 
message to the townspeople through pub- 
lie-address-system announcements. By 
working with a nearby soft-drink stand 
which wanted to use the equipment for 
drawing business off the main highway 
through town, the welding works brought 
the cost down to a reasonable level. The 
cost was only $20 for one announcement 
per day for three weeks. 

The announcements were simple and 
to the point, in this vein: “The Nevada 
Welding Works, 559 E. Fourth St., is 
equipped to handle all types of outside 
welding jobs. They have a complete port- 
able electrie outfit ready for instant 
eall.” Amplification was great enough 
that the announcements were plainly an- 
dible in a radius of a mile. 

The company’s building has been an 
invaluable souree of publicity. It is an 
all-metal job with a welded steel frame. 
Mr. Selfridge made it stand out eonspiec- 
uously for the first few years by its very 
isolation. He picked an empty block on 
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Free Advertising 
Helps Business 


(The shop itself is 
welded. Some welding 
is done at night to 
attract public atten- 
tion. Much publicity 
has been obtained by 
playing up the spec- 
tacular side of weld- 
ing in the local 
press.) 


the highway through town, putting up 
the first building here. The district has 
built up since, but the welding shop stood 
by itself for long enough to become estab- 
lished as a sort of landmark. 

To get the attention benefit from the 
welding light, Selfridge arranged to have 
fitting work done during the day and all 
the welding at night. 

“T believe there is a big field for devel- 
opment in small buildings of all-metal 
construction,” says Selfridge. “That’s 
one reason why we put up a special build- 
ing of this type. We have conerete proof 
of the practicality of the construction. 
When we have a prospect for such a job, 
we can actually show him what has been 
done. The greatest need is for edueation 
along these lines. Welded steel frames 
have been used in many large builidngs 
in the East but the average small build- 
ing owner isn’t vet sold on the idea? The 
best selling method possible is getting up 
a few good jobs and taking people 
around to see them.” 








Meetings 


Chicago 

A talk by H. C. Boardman, of the 
Chieago Bridge & Iron Works, on the 
welding of elevated tanks, and also a 
talk on welding applications, with dem- 
onstrations, by a representative of The 
Lineoln Electrie Co., will feature the 
meeting on Tuesday, Aug. 4, to be held 
at the Welders Information Center, 741 
West 70th St. Equipment on demonstra- 
tion will inelude 100- and 300-ampere 
de. machines and a 500-ampere a.c.-are 
unit of the motor-generator type. At 
the meeting on July 7, despite the very 
warm weather more than 200 were in 
attendanee. 





Los Angeles 


The last meeting of the present season 
was held by the Los Angeles Section, 
American Welding Society, on June 25, 
preceded by the usual dinner. C. A. Me- 
Cune, seeretary of the Magnaflux Corp., 
New York City, gave a talk on “Non- 





















Destructive Testing of Welds” 
trated with picture slides 
“Sprayed Metal 
with motion pictures, was given jy 
Robert A. Kunkler, sales enginog 
Metallizing Co. of America. Disenssigng 
followed both talks. 


Ws 


A talk On 
Coatings,” — togethe 


San Francisco 

“Automatic Welding of Large-Dign. 
eter Pipe” was the subject of a tak 
given by a Rooney, plant superin 
tendent of the Western Pipe & Steel | 
at a meeting held by the San Franeise 
Section, American Welding 
the eompany’s South San Francis 
plant, on June 26. Many of those pres 
ent were taken through the plant 
Mr. Rooney and guides. Precedir 
visit to this plant, the Sect 
dinner at “Oliver’s,” on Bayshore Hig 
way, at which K. V. King present: 
brief yet interesting résum 
welding literature, and conducte: 
eral diseussion. 


soety, at 








A resistance welder has be 
oped for navy-yard work whic! 
two thicknesses of 3/16-in. corrosiont 
sisting steel at a rate of 3! to 4) spots 
per minute. 


Coming Event 


Aug. 11-16. Mt. Pleasant, Mic! 
nual Michigan Oil and Gas Exp: 
formation write R. I. Taylor, manag 
exposition, Mt. Pleasant, Mich. 

Sept. 7-12. Washington, D. C. Thirc World 
Power Conference. For information write the 
Conference, Interior Bldg., Wash 

Sept. 22-25. Detroit, Mich. |! 
Exposition. Also annual conven! of —_— 
tion of Iron & Steel Electrica! !nginee™ = 
information write John Kelly, Jr. mpi Bldg. 
Pittsburgh, Pa. 





GD) 





a. ~~ =x 7 fh 


n and Stel 


~*~ 


Oct. 19-23. Cleveland, Ohio, Public Av} 
torium. National Metal Congr ore a 
Meeting of American Welding Soc «ty #"° a 
ings of American Society for Me‘*!s, Wit a 
sociation, and others. For in gee 
W. H. Eisenman, 7016 Euclid Gr 

Nov. 18-20. St. Louis, Mo., Hotel Jeffes 

tylene Ass 


Annual convention Internationa! 
ciation. For information write ‘ 
30 East 42nd St., New York, N 


ciation 
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Mr. W. I. Reynolds and his Standard Machine Works, Boulder, Colorado. 


Better for difficult jobs 
.. says Colorado welder of TOBIN BRONZE 


FTER eighteen years of actual welding experience 








© | REYNOLDS 
MERLE REYNOLDS 


STANDARD MACHINE WORKS ———— 


lcs SON GM Wma Seer Pane 160 this original low melting point bronze rod highly. “I 
re- BOULDER, COLO 


with Tobin Bronze, Mr. W. I. Reynolds praises 











can build Tobin Bronze in difficult places better than 


THE AMERICAN BRASS CO., any other rod,” he writes. 
—= Wat ‘ . 
aherbarreae Throughout the country, good welders agree that it 
Gentl $ 
S sai. pays them to use good rod stock. Thousands of them 
I can build Tobin Bronze in : ; ; : 
L difficult places better than use Tobin Bronze . .. identified as genuine by the name 
d any other rod. We use it for stamped every 12 inches in each rod. 15330 
> welding malleable steel and iron 
the castings in the automotive in- | 
ci dustry and believe it to be one AnaConpA 
od of the most reliable welding eo 
- rods on the market. oe 
dg. 
(Signed) THE AMERICAN BRASS COMPANY 


Offices and Agencies in Principal Cities 


all Vr 9 fe pte General Offices: Waterbury, Connecticut 


writ In Canada: ANACONDA AMERICAN BRASS LTD., NEW TORONTO, ONT. 


ANACONDA WELDING RODS 
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What's New in Equipment and Supplies 





Copper-Plating Solution 
for Hardening 


To lower the cost of plating where 
selective hardening is necessary, a chem- 
ical compound known as Kwik-Cote has 
been developed by Grapho Products, 
Ine., 2232 Alvord St., Indianapolis, Ind. 
This compound deposits a copper plat- 
ing on the part to be treated by dipping 
or painting with a small stiff brush. 
Hair-line separation of hardness can be 
secured with positive results, it is 
claimed. With Kwik-Cote, any portion 
of the part to be hardened can be 
treated. Preparation for hardening 
takes but a few minutes, as the solution 
dries almost at once, and the object can 
be placed in the carburizing pots imme- 
diately. A secleroscope hardness varia- 
tion from 80 to 30 is seeured. Threads 
treated with Kwik-Cote may be kept 
dead soft and in perfect condition while 
the remainder of the piece is hardened. 
Only the parts to be kept soft are 
treated. 

Kwik-Cote may be used between 
cams, back of gears, threads, in bores 
where stock is left for reaming after 
heat-treating, on springs and any section 
to be kept soft. The solution may be 
used as a base for nickel or chromium 
plating. The work is thoroughly cleaned, 
dipped in the solution, the surplus 
liquid washed off and it is ready for 
plating. 





“Lazy Tongs” Aid in 
Industrial X-Ray Work 
In industrial x-ray work, the problem 


of supporting and fixing the .tube and 
leads in the desired position during 
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radiographing has been solved in the 
Scheneetady Works Laboratory of the 
General Electric Co. by the development 
of a system of support using “lazy 
tongs.” The tongs are constructed of 
kiln-dried, treated maple wood, and are 
connected to a traveling erane of the 
same material through a joint which 
permits the tongs to revolve through an 
angle of 180° in a horizontal plane. 


The motion of the tong mounting on 
the eross member of the crane, and that 
of the cross member itself, is controlled 
through guide ropes and pulleys. The 
x-ray tube is mounted in a maple-wood 
bow which may be held in any position 
along its length by use of a smooth 
clamp at the lower end of the tongs. 
The pantograph motion of the tongs 
allows a wide variation of heights for 
radiographic operations. The high-po- 
tential leads are carried to the tube ter- 
minals through insulated pulleys 
mounted on arms extending from the 
tong support. 

With this apparatus, radiographs 
may be taken at any angle, height, or 
location within the lead-lined building. 


A. C. Transforme: 
Has 15 Heat Stac 


An a.c. are welder o! we 
type, with 15 progres “ie a 
has been announced } 
Manufacturing Co., I 
Minn. This new Marq: 





“Marquette” Transformer Welder. 


to have a current range of 3 
amperes and will handle electrodes 
3/16 in. in size. It ean be attacued | 
any 220-volt a.c. cireuit. [I 

with noiseless compositiv: 

easy handling. 








Trade Li 


terature 





“General Data Book,’ a 192-page 
booklet on steels, has been published by 
Joseph T. Ryerson & Son, Inc., Chicago, 
Ill. Ineluded are shop data on tool and 
alloy steels, physical properties of va- 
rious 8. A. E. and other steels at room 
temperatures and at various drawing 
temperatures, effects of various elements 
on alloy steel, definitions, S. A. E. and 


By Means of 
“Lazy Tongs” 
Controlled by 
Guide Ropes and 
Pulleys, the X-Ray 
Tube Is Easily 
Held in Any 
Position. 


A. 8S. T. M. specifications, engineering 
data on drawn shapes, 
structura! sections, and miscellaneous 
tables. 


“Lower Piping Costs With 
Are Welding” is the titk 
issued by The 
Cleveland, Ohio, giving comparat 
curves for welded, flanged 
pipe joints, also electrode data for 
rious sizes of pipe, and time and weil 
of electrodes consumed for various (al 
eters. A wide variety of welded-pipt 
installations are shown. 


Lincoln 


“Metal Cutting by th: 
Process” is the title ot 
booklet, by J. H. Edmund 
and distributed by the A 
nating & Welding Co., 
New Zealand. 
mentary principles of « 
author progresses into the 
gen cutting, and shows 
of high oxygen purity. 


Beginning 


“Lower-Cost Manutactu 
ed-Are Welding” is the tit 
issued by The Lincoln 
Cleveland, Ohio, explain 
tural advantages of stee! 
gray cast iron and givu 








er 


Lrg 

Stages, 
Tq Vette 
CADoli. 
is sud 


der, 





















unch at left 


. 
is 


BEFORE & 
¥ 


onl 4A 


YOUR welded or built-up sec- 
ton must sustain unusually hard 
ar you need Agile Dark Green 
ctrodes! 


The pictures above are eloquent 
timony of the wear-resisting 
alities of this splendid rod. 


Atthe left is a hard metal-punch 
th a beveled end, which was 
it up with Agile Dark Green 
¢ Rods into the square shoulder 


hape at right, and punched 700 


oles (see below) in %” 15% 
-arbon steel without showing 
wear. 





\GILE Dark Green Rods 


Especially For Hard Wear’’ 


was built up to 


holes through !/4 in. 15% carbon 
steel (see center picture)—AND 
SHOWED ABSOLUTELY NO 
SIGNS OF WEARI 


Agile Dark Green Arc Rods are 
just the thing for repairs to ma- 
chining tools, cutting edges, plow 
shares, punches, etc. Also for 
cold-welding pig-iron castings. 
They make a clean, dense weld, 
produce no slag, and become 
glass-hard when quenched. 





own at the right. 










Request free sample and infor- 
mation regarding our complete 
line of rods for all purposes. 


With this reconstructed section 
is punch drove 700—I-7/16 


MERICAN AGILE CORPORATION 
Cleveland, Ohio 


OMMERCH7, 
A z, 
ACETYBENE 


“COMMERCIAL” is widely known for 
its PURITY, UNIFORMITY and RE- 
LIABILITY, and its Organization for 
service to the Industry. 


Whatever your Acetylene require- 


_. you should know about our sales 
plan. 


806 Hough Avenue 














T 
R 
A 
D 
E 


Ask our nearest office for details 


Supplied in following size cylinders: 


125 cu. ft. capacity 
225 cu. ft. capacity 
275 cu. ft. capacity 


{ _ so sell oxygen and a complete line of 
/xy-Acetylene Apparatus and Supplies. ] 


COMMERCIAL ACETYLENE 
SUPPLY CO.., Inc. 


GENERAL OFFICE 
0 Rector St., New York 


00 W. Jo. BRANCHES 
Cmic.ca ae 683 Atlantic Ave. 
680 Hamilton Ave., 8. E. N, MASS. 
A TA, GA. 











TO THE SMALL WELDING 
OPERATOR 


M-W has a very definite service 
for the smaller independent or 
plant welding shop operator. The 
fact that many of the largest 
users of welding processes rely 
on M-W for equipment and sup- 
plies as well as Engineering Serv- 
ice in no way restricts M-W 
activities among smaller 


shops. 


To us, the small operator 
presents a dual picture. 
He represents, first, the 
potentially large opera- 
tor of the future, and, second, 
he represents, now, a steady 
backlog of constant business 
that does much to stabilize our 


activities. 


We like that kind of business 
and ask only the opportunity to 
demonstrate our service and wil- 


lingness to cooperate fully. 


Do not let the limitations of 
your present welding require- 
ments keep you from taking ad- 
vantage of M-W Service. Call 
or write our closest office. 





CHICA 
312 N. She 3 
MILWAUKEE 
9118 W. Not elite) 
MOLINE 
129 E. Th 
KANSAS “ 


Electrode Hold 
Arc Weldin 


MACHINERY AND WELDER 
CORPORATION 


WE RENT - 


WELDING 
QUIPMENT 


THE WELDING ENGINEER 


July, 1936—Page 49 














: 









Ryerson Shielded Arc Type No. 215 
Ryerson Shielded Arc Type No. 216 
Ryerson Shielded Arc Type No. 217 
Ryerson Green Processed No. 18 
Ryerson Green Processed No. 6 
Ryerson Bare Mild Steel 

Ryerson Brown Processed 

Ryerson White Flux Coated 


Ryerson Copper Coated No. 206 
Ryerson Copper Coated No. 210 
Ryerson Cast Iron 

Ryerson 3'/,% Nickel Steel 


Chicago. Milwaukee, St. Louis, 
Buffalo. Boston, 





RYERSON a dependable 
source for WELDING ROD 


Ryerson Engineers have developed a series of rods that are out- 
standing for Quality production. More than twenty types including 
both electric and gas rods are carried in stock. Whether you need 
a shielded arc type for production work or a stainless steel rod you 
can be sure of immediate shipment. 


Write for Samples to Test 
ELECTRODES 


GAS RODS 


JosepPu T. Ryerson & SON, inc. 


Ryerson High Carbon White Flux Coated 
Ryerson Blue Flux Coated 

Ryerson 3!/,% Nickel Steel Flux Coated 
Ryerson High Manganese Steel 

Ryerson Hard Surfacing 

Ryerson Allegheny Stainless Flux Coated 
Ryerson Allegheny Stainless No. 


Ryerson Tobin Bronze 

Ryerson High Carbon Bare No. 2110 
Ryerson Alle ogheny Stainless Bare 
Ryerson Hard Filler 


Detroit, Cleveland, 
Philadelphia. Jersey City 


Cincinnati, 














ples of how welded rolled steel assem- 
blies have been designed to replace cast- 
ings at considerable savings in cost. 
Kisler a.c. are welders of both the 
stationary and portable types are shown 
and deseribed in booklet 36AC, issued 


by the Eisler Engineering Co., 749 
South 13th St., Newark, N. J. 

The advantages of hollow screws in 
machine design are set forth in a booklet 
issued by The Allen Manufacturing Co., 
Hartford, Conn. Design data are given. 





Commercial News 





New Process Plow Company 
Opens New Factory 


The New Process Plow Welding Co., 
of Perry, lowa, has leased a building 
for the manufacture of a complete line 
of cultivator shovels, lister shares, 
sweeps, wheat drills and other farm till- 
age tools, which is in addition to their 
line of plow welding units. Work of 
installing the machinery and dies is 
progressing rapidly so that samples of 
shovels will be ready in a few weeks 


























plant is P. O. Thompso: 
many years’ experience j; 
ture of shovels. H. 0 

son, Lee O. Weise, are 
the venture. 

The second annual d 
will be held by the com, 
Iowa, on July 31 and 
will be awarded for the 
display. 





Williams and Company 


Holds Welding Clinic 


In Response to an invite ut 
long “open house,” 75 
from 36 different industria 
came to Williams & Co.’s 


ratory in Cleveland, during the yw 


April 27, to see and experiy 
Westinghouse’s new series-typ 


welder. Specific hours were re 


accommodate the engineers a: 
from each firm represented. 

Invited to bring any partir 
ficult welding problems with 
operators brought actual parts 
ing. “We can honestly say w 
these,” 


exception of two or three, to 
satisfaction of the companies 


In the two or three cases, we belie 
that the companies expected to 

in the way of facilities for welding 
’ intricate job.” 





Torit Manufacturing Co. 


Builds New Factory 


A new building, having ove 

sq. ft. of floor space, has bee: 
I 

at Walnut 


the Torit Manufacturing Co.., 


1d Welder 
ularly 


them. mar 


reports Williams & Co.’s distri¢ 
manager, J. H. Penske, Jr., “ 


nent 
F ex Ar 


served { 


LOY we i 


e Handed 
with t 


dkny 


r 


bit 
i VUl 





New Home of Torit 
Manufacturing Co. and 
Its Welding Subsidiary. 
















The building contains 3,720 sq. ft. of 
floor space. The superintendent of the 


New Factory for Making Farm Tillage Tools. 
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& Exchange Sts., St. Paul, 


their factory. An adjoining bu 
occupied by the company’s wel 


operating under the name 
Paul Welding & Manuta 
A. E. Swanson, of the Tor 
reports that their business 
for many years, and he is 
mistic about the future. 





A 1-story addition of 12," 
being built to the present 1 
factory at 3357 West 47th 
eago, Ill. The addition will | 
and of the same style of ar 
the present factory, accord 
Wright, general manager, 
pected to be completed by 


Minn., for 








25,000. The company’s 
ated a short distance 





aboul 





eost ol 









‘ae old factory, ; 

h vatheast 01 present plant, will be | 
Og souLuces “ | 
. sed only as 2 varehouse. 

ing Dr. F. H. Hensel, research engineer | 
ry ep. R. Mallory & Co., Ine., Indiana- | 
es fy polis, Ind., si 4 on July 18 for a 3- 


on nonths’ trip to Japan, where he will 
study metallurgical progress in that 
country, both in the ferrous and non- 
forrous fields. Dr. Hensel will visit re- 
; ories connected with the 
universities, well as those of indus- 
tries, and will make quite an extensive 
lant operations and produe- 


search laborat 


Ves 


survey OL Pp 
ok tion methods 
ti 
vit} Wavne H. McGlade, formerly assistant 
Are eount} engineer of Sumner County, 
| to Kansas, at Wellington, has become asso- 
lers ciated with the J. D. Adams Manufac- 
turing Co., Indianapolis, Ind. While 
dif. with Sumner County, Mr. MeGlade made 
any quite an enviable reputation for himself | 
eld- as a designer and fabricator using the 
dled shielded-are method of welding on shop 
ret and road machinery as well as bridges. 
the a 
tire The Southern California Equipment 
ved, Repair Co., featuring service repairs on 
leve acetylene-welding equipment, recently 
ued moved from the old headquarters at 237 
; al fk. Avenue 40, Los Angeles, to its new 
location at 3730 Pasadena Ave., in Los 
Angeles. 
The Republie Steel Corp., Cleveland, 
i ()., announces the appointment of the 
e Conner Manufacturing Co., Louisville, 
te: am Ky., and Chas. Miller & Son Co., Utiea, | 


N. Y., as distributors of Enduro stain- 


— less steels. 


The Metallizing Engineering Co., of 
New York and Chieago, recently opened 
a branch office at 6432 Cass Ave., De- 
troit, Mich., with J. Hammond, formerly 
of the New York office, as manager. 





The Hart Welding Supply Co. has 

opened a new branch office at 1819 Con- 
gress St., Houston, Texas, under the 
management of L. G. Newman, vice- 
president of the company. 


_ Michiana Produets Corp., of 
Michigan ( ity, Ind., have appointed 
son as their Michigan repre- 


re Bhd, De with offices at 2842 W. Grand 
pti vd, Detroit 





() : 
-Y. Swan 





The Ma nery & Welder Corp., of 


= “ Louis, Mo., announce the addition 
Chi- » K. R. § tterblade to their Chieago 
rick ape it. Cramer to their Kansas 
" 

g ~nnstinitiigeicien 

el- ar uke, president of the Ameri- | 


“usion Corp., of Chicago, 











You can braze 
strong, reliable 


STAINLESS STEEL- 
oF -N 1:10). STEEL /o/nis 







with EASY-FLO 


BRAZING ALLOY 


and HANDY FLUX 


For example, look at this 
new “‘flexible’’ steering 
wheel, made by Sheller 
Mfg. Co. of Portland, Ind. 
\ simple job, yet it calls for strong 
joints between hardened stainless 
spokes and a soft steel rim. EASY- 
FLO and HANDY FLUX solved the 


problem because 





|. They make permanent joints 
between dissimilar metals at 
low temperature. 


2. HANDY FLUX dissolves all 
oxides including chrome oxides. 
It starts cleaning metals at 
900° F.—at 1200° F. it is entirely 
fluid and active. 


3. EASY-FLO—fast flowing at 1175° F. penetrates 
rapidiy—alloys with the metals—makes them 


one strong, ductile piece. 


4. Rapid heating to such low temperatures leaves 
the stainless and physical qualities of the 


spokes and rim unimpaired. 


5. So litthe EASY-FLO is used per wheel that its 
cost per joint, even though it contains a 
medium percentage of silver, is exceptionally 


low—gas and labor costs are low too. 


Try this fast working brazing combination on your dis- 
similar metal jobs or where metal (either ferrous or 
non-ferrous) is thin or parts small and other methods 


are impractical or expensive. Write for full details. 


HANDY AND HARMAN 


32 Fulton St..New York 
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lll., sailed for Europe on June 30, on a 
business trip, and expects to return in 


sales demonstrator in the Chicago terri- 
tory for the Steel Sales Co., 129 S&S. 


Huntington Park, Calif. | 
C. H. Ekins, partners in 


Hanson and 
ew ant 


August. Jefferson St., Chieago, has been trans- prise will feature gene: rb weldin, Jes, 
rie coelsliphineale ferred to St. Louis, Mo., in the same The shop is equipped fo: shop aul > con 
T. R. Baker, who has been welding capacity. field jobs, and the oper ig 4 Buf 


designers and builders . lt 
special industrial machin. Phew fos 
merly operated in Huntington p, 


N O t = S F i O mM t h eC F ] eC l d ae name of the Ga 7 Wale 














? Some interesting figures were revealed Prow & Leffler, of El Monte, Calif., Launching and delivery of the gj 
recently when United States Army engi- pioneers in the welding industry in that welded steel hull for the Pittsburgh Cog 
neers, of the Cincinnati district, opened district, recently completed an extensive Co.’s steamer Cruiser is expected at ap 
bids for the construction of two steel welding contract for Gay’s Lion Farm, early date from the marine ways of the 
dump scows, requiring approximately of that town. The main arena where the Dravo Contracting Co. on Nevill 
200 tons of steel plates and shapes. The animals are trained and where daily acts Island, - few miles below Pittsburg 
Treadwell Construction Co., of Midland, are given, was completely rebuilt, welded The hull is of the stern-w! eel type, 145 
Pa., submitted a low bid of $39,400 for steel being employed in the reinforcing ft. long, 32 ft. wide and 0.4 Tt. deep, and 
the riveted type. The Dravo Contracting and bracing of the large cage. The old will be taken to the Elizabeth, Py, 
Co., of Pittsburgh, Pa., on the other wooden doors and corner posts were also “@?Ne Ways, where the cabin and my. 
hand, submitted a bid of $49,800 riveted replaced with ones of all-welded steel. chinery of the steamer will be moved 
and $45,800 for the welded type. Other To one who has seen these large “cats” from the wooden hull. 
bids included those of Charles Hege- act, the “safety-first” policy of welded 
wald, New Albany, Ind., $51,400 riveted steel seems quite appropriate and justi- Francis W. Haines, who is a partye 


and $50,000 welded, and Ingalls Lron 
Works, Birmingham, Ala., $43,500 for 
the welded type only. 


Considerable welding is being used in 
reinforcing work, in connection with the 


fiable. 


The Atlas Boiler & Welding Works, 
205 South 9th St., Louisville, Ky., has 
just finished a pipe-welding job in a 
cooling system at the Dant and Head 





with his father in the Wolverine Selog| 
of Trades, of Detroit, Mich., 
tered the name of the Detroit Welding 
School, at 3880 Helen Ave., Detroit 
The former Detroit School of Welding 
has been dissolved, and the former Jb. 


Ip W 


Nas regis 


widening by the state highway depart- Distillery, Gethsemane, Ky. What will troit Welding School, at 1620 W. le 


ments of Kansas and Missouri of the e the country’s largest distillery, the fayette, has just been closed. Neither BAR 
Intercity Viaduct, 1% miles long, con- Seagram Distillery, in Louisville, is eG GRY cunedion with the prea _ 


reaching completion, and all the seale planned school, according to Haines > 


hoppers in it were made by the Atlas ae 400-a 
company, which also has a contract at Sheet-metal roofing is being laid ai 


necting Kansas City, Kan., and Kansas 
City, Mo. To the main load-carrying 
members are being welded 540 stiffeners, 














and the corroded floor beams are being this time for the construction of two welded on rackhouse No. 5 at Hirwm - 

reinforced by welded steel plates. Weld- steel smokestacks at the Fairfield Dis- Walkers distillery, in Peoria, Ill The rly 

ing is also being used in attaching clips tilling Co., Bardstown, Ky. Fenestra Construction ve. of Vung 

to sidewalk beams, and in the 16,000 ft. on eae commer have the contract for this roof and are 

ot guard rail. The Stroebel Construe- The American Welding & Manufac- renting welding een mm ' 

tion Co., of Chicago, Ill, has the econ- turing Co. recently opened for business Superior Welding Co. of Peoria. The oy 

tract for the erection of the steel. at Florence Ave. and Alameda Blvd., in Fenestra company also has the contrad i's 
for a sheet-metal roof to be put on anew 5; 
building at The Caterpillar Tractor ( Barg: 
in East Peoria. dri 





The Improved “Round File” Gas Lighter 


A eontract for the construction of a 





Many superior all-welded steel cattle barge, ed be 1% 
design and con- ft. long, 36.6 ft. wide and 8 ft. deep, tor 
struction fea- the Jersey City Stockyards Co., lias ps 

awarded the Dravo Contracting (0. !t 
tures, found only plates and shapes will be fabricated 


in Improved 
‘Round File,” 
make this lighter 
the Welder’s 
Favorite. 


the Dravo company’s Neville [slat 
yards and shipped to their \Vilmingto! 
plant, where they will be erected 
livery will be made in September 














An all-welded steel] brine tank 1s deg 
installed at the Armour & (o. packilf 
plant in Peoria, Ill. It is ft. 6 
long, 5 ft. 64 in. wide and 4 Il. °” 
deep. The sheets for this tauk were ving 
livered to the site, and lower ( 
floors to the basement, where the) 
set up and welded. Weldin. was “® 


Hood forms a pocket for gas, 
insuring immediate ignition. 
Larger file area, providing longer 

life for lighter. 


Locking slip-on renewal cartridge, 
permits immediate replacement. 
Cadmium plated, preventing rust. 
Every part thoroughly tested. 
Larger spark metal, which as- Fully guaranteed. 
sures many additional ignitions. Write for descriptive circulars and prices. 


CAUTION: Imitations of the patented Improved ‘Round File’ are on the 





market. For yo tection insist Safety Gas Lighter Co. Super Telding ( yf Peon - 

; patented Sghtoes ond genuine Safety Gas Lighter Co. - comoelte e by The Superior Welding pistr 

—$————— en, 

ORIGINATORS OF THE Est. ; aa ih te Pes 

zany cas uicuteas SAFETY GAS LIGHTER CO. isi LYNN, MASS, _ Jotn EB. Meyers, associa Co te. 
Louisville Brazing & M 
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vitle, Ky., “ied recently of pneu- the all-welded type that are now in changed their name to National Meta!- 

id “4 He was vjely known in welding _— process of erection at the Neville Island _lizing Works, and moved to much en- 
¥ _ having ben conneeted with weld- plant of the Dravo Contracting Co., of | larged quarters at 2625 North 30th St. 
¢ as adek i ayton, Ohio, Detroit, Pittsburgh, Pa., for the Keystone Sand A. W. Hoeppner is general manager. 
: > ffalo bet coming to Louisville. & Supply Co. of that city. All the Their former address was 3266 North 
_ 3 a Wo War he was a super- barges are of standard ecoal-carrying 33rd St. 
. Pent at the (og Island shipyards. size, 175 ft. long. nnailinlcg tree 
; ; : eee 2s) « A new factory, to be devoted exclu- 
ng The first welded bridge to be built by le River Co., of Cincinnati, a sively to metal spraying, is being erected 

mnanche COU! Kansas, has just been supsidaiary of the W est Virginia Coal & by Consani’s Engineering (Proprietary ) 

npleted at Clearwater, under the su- Coke Co., are reported in the market for Ltd. Salt River, Capetown, South 

rision of J. ©. Sehrock, county en- 5 all-welded barges for transporting eoal Africa, erectors and fabricators of 
ll. » Itisa 40-ft. structure, composed from the Huntington, W. Va., district to welded structures. 
al pa 90-ft. spans. A new 200-ft. Cincinnati. The barges will be 195 ft. ee | 
. sice of this same design is now under long, 35 ft. wide and 11 ft. deep. The A. O. Smith Corp. have made a 


a one-story addition to one of their plants, 
ns Metallizers of Milwaukee, Milwaukee, using pipe for upright supports, and 


y. 



























5 The American Bureau of Shipping is Wis., have increased their capital, in- plates for the sides and tops, all of 

a eying a fleet of 10 steel barges of stalled an additional metal-spray gun, which was are welded. 

a, 

ia- =>} — 

‘CLASSIFIED ADS: 

uer 

00l Ip Wanted—75c per line. minimum 4 lines. Jobs Wanted—4 lines free. Other Ads—$1.00 per line. minimum 4 lines. 

is Count 8 words to line. Add 6 words for keyed address. 

ing 

ot. - ———= 

ing 

FOR SALE MISCELLANEOUS 

her BARGAINS—Aladdin A. C. Welder, new............ $ 25.00 Manufacturers of Welding and Cutting Apparatus Parts— { 

ent Modern A. C. Welder, M@W.---..-.---.<-.-----0--c--0n--ns 49.50 Established manufacturer wishes to job out some of its sur- J 
100-amp. electric-drive welder...............-.----2-0-----0 175.00 plus business with reliable manufacturers of parts for Weld- q 
300-ampere gas-engine welder..........................-.-.. 350.00 ing and Cutting Apparatus. Address Jul-2, The Welding i 
400-ampere gas-engime welder......................--..----.-« 550.00 Engineer. | 


Address Jul-5, The Welding Engineer. — 

















Thy y Ball Governors—Adapted to all makes of auto engines; Repairing—All makes of oxyacetylene welding and cutting 

* driven, flat or V. Price, $6.50 prepaid. Satisfaction a Pe | Megs. nc — «> ieasione " Ow 
branteed. In « lee ¢ ; ork like new. Twenty years’ experi . J. M. 

b ng og wrdering state style of belt. Wm. D. Alber, Sheviin, P. O. Box No. 51, Reading, Pa. 

The ae Za 

The Bargains—A full line of rebuilt welders, 200 to 800 am- Are Welders—Build Your Own, saving $300 to $500. Com- 


es, a.c. and d.c. driven, at reduced prices. Fully guaran- plete instructions furnished. Easy pays-its-own-way terms. 

Ki. Service Co., 3732 Cedar Ave., Cleveland, Ohio. Investigate before you buy any welder. Hobart Welder Sales, ; 
— Box U-462, Troy, Ohio. 

bargains—Demonstrator Arc Welders. Gasoline and elec- 

drive, 30 days’ trial. Easy terms if desired. Write 

m’s Exchange, Box U-761, Troy, Ohio. 

















POSITIONS WANTED 














an 
196 an re : , 
Shop Manager—Retiring from own business, wishes to 
for _ BUSINESSES FOR SALE make connection with boiler, tank or plate shop. 18 years’ ; 
peed or Sal Ser. s : q experience in management, including designing, estimating, 
The ™ Rene eee, exclusive welding shop in Wy- selling and erecting tanks and miscellaneous equipment in the 
‘a g. Susiness showing nice profits and ideally located for field. Also extensive experience in large and small job shops. 
‘ per-Alcova Irrigation Project work. Also oil field and job Will work on percentage or salary. A-1 references; age 39; 


land P work. Selling account of ill health. Write 317 W. married. Clifford A. Dobyns, 528 8. Water St., Wichita, Kan. 
vt lowstone, Casper, Wyo. eS a . 3 

De pe a ret 
or Sale—Welding and machine shop, doing a good busi- 


8. Want to sell on account of ill health. Sems & Cooper, 
nd Island, Nebr. 











Inspector, Supervisor and Instructor of Welding—Special- 
ized 8 years in arc welding. Practical welder. Knowledge of 
metallography, heat-treating and physical metallurgy. Capa- 
ble of performing all tests and investigations of weld metal. 
Has had sales experience. Member of A. W. S. and A. S. M. 
Knowledge of foreign languages. Consider position outside ; 
U. S. A. Address Jul-6, The Welding Engineer. 


lng 
king 
) bo 
3 
2 de 
‘ree 
werk 
done 
ord 











HELP WANTED 


ngineer & Shop Foreman—Wanted by manufacturer em- 











Wing considerat : : Welding Service Man—Knowledge of thermit, gas and elec- 
shop and ¢ . top aaaeaee Se See een in tric welding, oxyacetylene heat-treating and cutting. Several 
by. H. C. Schildmeier Co 956 Massachusetts Ave., In- years’ experience. Demonstrative and sales ability. Mechani- 
apolis, Ind = ~ cally inclined. Age 26. Address Jul-3, The Welding Engineer. 











ere Wanted — 200-ampere, 4-cylinder, air-cooled, Heavy Welding and Boiler Repair Salesman—Practical 

m4 gid n welder, selling at $600.00, with big com- oxyacetylene and electric experience. Best references. Can 

ite now Ye dealers. Several choice territories open. instruct and supervise. Will go anywhere. Address Jul-4, 
W. Aclress Jul-1, The Welding Engineer. The Welding Engineer. 










) the 
Co. 
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Superweld produces a weld of high 
ductility, tensile strength and high 
specific gravity. 

Because of the Superweld coating, 
the weld deposit is metallurgically 
sound, free from oxides, nitrides and 
other undesirable occlusions. 


The molten metal passing through 
the arc is free from atmospheric con- 
tamination. 


With a Superweld rod the molten 
puddle is protected and a slag is 
formed over the deposited metal 
which is very easily removed with- 
out chipping. 


Superweld cuts labor and material 
costs, because there is a minimum 
of spattering and sputtering while 


PERWELD 
Make Better Welds! 


Regardless of welding 
position, regardless of 
light or heavy’ work, 


Superweld rods are unsur- 
passed. 

We recommend especial- 
ly these Superweld rods: 

Superweld No. 55, Re- 
verse Polarity—(For high 
speed flat welding only) 
Tensile Strength, 67,000 
pounds per sq. in.; Duct- 
ility, 30 per cent in 2 
in.; Impact Resistance, 55 
foot pounds; Fatigue Re- 
sistance, 30,000 pounds per 
sq. in.; Density, 7.85 grams 
per c.c. 

Superweld No. 66, Re- 
verse Polarity — (For 
welding flat, vertical 
and overhead) Tensile 











Protected 
Electrode 


























e 2 











Superweld Test Pieces 



















strength, 65,000 to 75,000 pounds per 
sq. in.; Ductility, between 20 to 30 per 
cent in 2 in. Impact Resistance, be- 


ity—(For high speed w: 
positions) Tensile Stre: 
pounds per sq. in.; Ducti 


the metal is being deposited. 


Whether used at extreme speeds 


, ‘ tween 35- 70 pounds Izod; Fatigue cent in 2 in.; Impact Re 
with high currents, or on difficult Resistance, 30,000 pounds per sq. in. foot pounds, Izod: Fatieu 
work with low currents, results with Density, 7.85 grams per c.c ance, 30,000 pounds pet 


Superweld are equally excellent. Superweld No. 77, Straight Polar- Density, 7.85 grams per « 





WAREHOUSES 
Chicago, Ill., 129 So. Jefferson St., Phone Franklin 4280 
Detroit, Mich., 4150 St. James St., Phone Oregon 2121 
St. Louis, Mo., 4067 Park Ave., Phone Prospect 2655 


DISTRICT OFFICES 


"A Rod for Every Jobin 
and Electric Wef. 


Sil-F og, 
Easy-Flo and Silver 





Gas 





ing, including 


creer etsrrre3) 


129 So. Jefferson Street 





Chicago, Illinois Milwaukee Minneapolis Solders,’ 


























“A STITCH IN TIME’ —saves 
| 


tooth shown above was not hard-faced— 


power shovel teeth too. The power shove 





t lasted only a few hours. 


The power shovel tooth shown below—hard-faced with 30-40 Electric 


Tube Borium—outlasted 5 unsurfaced teeth, but was still sharp. 


Take 


when they are new. 


“the stitch in time. teeth 


—apply Tube Borium to power shove! 


Tube Borium is made only by 


STOODY COMPANY 


WHITTIER, CALIFORNIA 
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